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o My Lord, 



The extensive survey of the industry 
S -of nations which I have had occasion to make, 

id 

^ both at home and abroad, in composing the 
P following description of its most productive 
province, has brought before me in auspicious, 
perspective those recent improvements in laws, 
manufactures, and commerce, which must render 
the reign of our Gracious Sovereign, King 
William IV., the golden age of Great Britain. 

The Textile Factories, which impart to cotton, 
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iV DEDICATION. 

wool, flax, and silk, forms of countless variety 
and value, had become, in the course of their pro- 
digious development, the subjects of some abuses, 
and of much unfounded obloquy. Under able 
Commissioners, selected by the Crown, factory 
employment was thoroughly investigated, and 
it has been since placed by Parliament under 
judicious regulation. Pauperism, that cancer 
which had long corroded the heart of English 
industry, and had eventually become so malignant 
as to be regarded by the ablest economists of 
Europe beyond the reach of cure, has been 
skilfully separated from tlie sound parts of the 
Commonwealth, and subjected to healing mea- 
sures, successful beyond the hopes of the most 
sanguine philanthropist. The reluctant tasks of 
our Colonial Slaves have been converted into the 
cheerful labours of freemen. Our complex 
and restrictive code of fiscal laws has been 
so simplified and liberalized as greatly to 
facilitate foreign trade ; while the vast empire 
of China has been made freely accessible to its 
operations. 
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These five legislative achievements, which 
come within the range of my researches, have 
already given an unparalleled impulsion to 
manufacturing enterprise, and will shed im- 
perishable glory upon th^ Statesmen by whose 
wisdom they were planned and made prac- 
tically effective. 

Of productive industry, thus enfranchised and 
encouraged, to guide the ingenious toils by the 
lights of science and the lessons of economy, is 
my humble aim ; — yet not inglorious, should it 
haply co-operate with His Majesty's Ministers 
in promoting our country's weal, and ame- 
liorating the lot of humanity. 

If the analysis of the cotton machinery and 
processes, now respectfully inscribed to your 
Lordship, at all corresponds with my endeavours^ 
or their intrinsic excellence, the work ^vill form 
the choicest gallery of mechanical invention ever 
laid open to the world ; displaying that mighty 
system of the production, distribution, and con- 
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sumption of national wealth, in its mature state^ 
of which the elements were first developed int 
the Political Arithmetic of your Lordship^s 
illustrious ancestor. 

I have the honour to be. 
My Lord, 
With the highest consideration. 

Your Lordship's most obedient 

And very faithful servant, 

Andrew Ure. 

•I 

London, May 18, 1836. 
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In presenting this long-promised treatise* on the most 
important and intricate branch of manufactures to the 
public, I gratefully acknowledge their liberal reception 
of its precursor volume, and the kind manner in which 
influential journals of opposite political creeds were 
pleased to speak of its merits. It was obvious, how- 
ever, that an inquiry into the factory system of Great 
Britain must necessarily touch too many delicate 
topics for an honest expositor to avoid giving offence 
to certain interests and prepossessions. The contrast 
which I had delineated, from ocular inspection^ 
between the comfortable activity of our manufacturing 
operatives, and the listless penury of our agricultural 
labourers, as well as the hopes I had expressed, since 
so happily justified, of the improvement among the 
latter to be looked for from a better administration of 
the Poor Laws, could be little palatable to that portion 
of the periodical press, which had vituperated the 
proprietors of cotton mills, and denounced that legis- 
lative Act. 

The most vehement maligner of this measure, which 
promises ere long to heal the heart-sore of English in- 

. * It was announced six years ago for Dr. Lardnex's CyclopsBdia^ 
t>ut in the course of completion it assumed a magputude uad style of 
illustration beyond the limits of that Cabinet Series. ^ 
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^ustry^ is well known to be the gentleman employed to 
criticise the works on manufactures for the Edinburgh 
Review.* He could not be expected therefore to regard 
my volume with a favourable eye, or to give a fair 
report either of its tenor or contents. But no one 
could have supposed that a periodical which had earned 
so high a character, under the auspices of Mr. 
Homer, Lord Brougham and Lord Jeffrey, by its able 
advocacy of public economy, should suddenly become 
the eulogist of taxes, describe them, with the servile 
minions of William Pitt, as needful incentives to na- 
tional industry, and defame a work in which its own 
liberal principles of trade were conscientiously, though 
temperately developed. 

The title of that book was so worded as to leave no 
ambiguity, it is believed, in any candid mind, as to its 
scope, f The phrase Factory System has been long 
current in our parliamentary debates, newspaper com- 
mentaries, and popular harangues. It has been more- 
over settled and circumscribed three years ago by our 
Legislature in the Factories Regulation Act, which 
restricts the term Factory to such cotton, wool, flax, 
dnd silk mills as are moved by steam or water-power. 
These establishments alone are placed under the super- 
intendence of four gentlemen, named by the Govern- 
ment, Factory Inspectors. From the following cavil, the 
critic might excite a suspicion, that he had newly alighted, 
a wondering novice, from some lunar railway, entjirely 
Ignorant of the language, laws, and usages of this realm. 

* See the Note at the end of this Introduction. 

-f* The Philosophy of Manufactures ; or an Exposition of the 
Scientific, Moral, and Commercial Economy of the Factory System 
of Great Britain* 
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. ** The title of Dr. Ure's book is eminently calculated 
to mislead. By a factory he means a cotton mill, a 
flax mill^ a woollen mill^ or some such establishment 
in which people are employed to attend to machines 
continuously impelled by a central power." "Few 
branches of industry, except such as are conversant 
merely with spinning and weaving^ can be carried on 
in what Dr. Ure calls factories; and he expressly 
excludes from them iron-works, dye-works, breweries^ 
distilleries, &c."* 

A fine farrago I should have made of that post- 
octavo volume, had I introduced into it all these hetero* 
geneous ingredients. By excluding from it the things 
which law and custom had excluded from its title,— • 
Factory System,—^! secured unity of design, and a 
manageable variety of topics. Had the slightest 
obscurity been left in the title page, the first sentence 
Of the book would have cleared it away. "Manu- 
facture is a word which, in the vicissitude of language, 
has come to signify the reverse of its intrinsic meaning, 
for it now denotes every extensive product of art which 
is made by machinery, with Uttle or no aid of the human 
hand; so that the most perfect manufacture is that 
which dispenses entirely with manual labour.'* In fact 
cotton, wool, flax, and silk mills, the four subdivisions, 
of the &ctory system, as defined by law, afford by. 
far the finest models of the automatic arts, and form a^ 
peculiar group replete with objects eminently interesting 
in a scientific, moral, and commercial point of view. 
*^And as the philosophy of the fine arts, poetry, 
painting, and music, may be best studied in their 

* Edinburgh Review for Mf, 1835, p. 454. 
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mdividual masterpieces, so/' said I, '' may the phflo^ 
iophy of manufactures in these its noblest creations*'* 
If the critic looked at all into my book, he could not 
have missed seeing these explicit definitions in its first 
and second pages, when, even supposing him to hav^ 
been an unfledged tyro, he was left without the shadow 
ef a reason, or the slightest pretence, for declaring its 
contents to be irrelevant to its title. 

In the first chapter of that work, the general functions 
of machines are discussed, and several valuable fects 
are detailed respecting mill architecture, communi- 
cated to me by one of the most eminent engineers of the 
age. The influence of improvements in machinery, upon 
Itianu&ctures and trade, are investigated at some lengthy 
as well as the eflect of patents in keeping up new 
inventions at a monopoly price, so as to retard their 
general introduction, and prevent those abrupt transi- 
tions from hand-labour to automatic work which would 
be apt to throw operatives for a time out of employ- 
ment. As to the details of machine-making they 
belong to a treatise upon mechanics, and would be 
strangely misplaced in one upon the philosophy of 
manufau^tures. Had I entered more largely into the 
subject of machinery, to suit the reviewer's caprice, I 
should have been obliged to sacrifice inquiries much 
more appropriate to the title of the work and the wants 
ef society. 

The second chapter of the first Book of that volume> 
entitled '' Topography and Statistics of the Factory 
System," is dedicated to the solution of the problem why 
manufactures flourish more in one district than another^ 
Here the influence of cheap fuel, an abundant popula- 
tion, commodious seaports, streams of pure water, in- 
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koui hamgatibn, tfae energy of caqpitalidts, a 
supply of the raw material, are seyeraUy specified as 
elements of our ftactory greatness. 

Even the first page of the pref&ce ccmtaias a sumr 
mary of the circumstances upon which the manufactu* 
sing superiority of this country over the other Europeaa 
States depends. It is there said, " Great Britain may 
certainly continue to uphold her envied supremacy, 
sustained by her coal, iron, capital, and skill, if, acting 
on the Baconian axiom, ^ knowledge is power,' she* 
shall diligently promote moral and intellectual eul* 
ture among her productive population/' Yet the 
critic, under his anonymous mask, is so wantonly reck* 
less of truth as to say, '' If any one were to inquire 
why the factory system had not been carried to the 
same extent in France or Austria as in England, he- 
will get no answer from Dr. Ure." 

But his most flagrant misrepresentation is ac- 
cusing my book of being '' singularly defective on 
the influence of manufactures on the health and hap«-. 
piness of the individuals engaged in them."'^ Now I 
defy even a purblind man to glance over its leaves in 
the most casual way without perceiving that fully one- 
third of them is occupied with a methodical expo- 
intion of the moral economy of the factory system, 
distributed into three distinct chapters, entitled, I, 
Comforts of Factory Operatives ; 2, Health of Factory 
Inmates ; 3, State of Religion and Knowledge in the 
Factories, — subjects occupying no fewer than 152 pages 
successively headed with these titles. Nor is there a 
single topic alluded to by the reviewer in his pretence to 

* EdMmrgk Review for July y 1835) p. 455« 
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supply my deficiencies^ which is not deliberately dis-^ 
eussed, with copious proofs and illustrations^ many of 
them original, in that very work which he set himself 
rashly to revile, in despite of candour and consistency.* 

In attempting to vindicate the factories from many 
misrepresentations, I have never shut my eyes to 
special abuses of any kind, nor have I tried to varnish 
them over in my narratives. When the reviewer 
charges me with saying that the statements as to the 
pernicious influence of factory labour have been proved 
to be wholly destitute of foundation, he himself is the 
only person who says what is wholly so, for I was 
most solicitous to discriminate between the comfort-^ 
ableness of a factory when administered by a humane 
and religious proprietor, and by one of a careless or 
corrupt disposition ; and I have reason to believe that 
my general strictures on this delicate point, as they 
were prompted solely by regard to my fellow-crea- 
tures, have already tended to introduce ameliorations 
into certain establishments. 

In reference to the health of our factory inmates, 
nothing has come to my knowledge since the publi- 
cation of the Philosophy of Manufactures which should 
make me retract my opinion, that employment in a 
cotton-mill may be, and generally is, as salubrious as 
any other which the children of labour can obtain in 
the present state of the world. I should wish, how- 
ever> to see warm-baths attached to every cotton-* 

* The book was only a few days out when the reviewer^H poisoned 
dart came hissing after it, to cut short its career — imbetle telumm 
The second edition is akeady several months on sale. A translation 
of the work has appeared under the patronage of the French Govern- 
ment, with high commendations ; it has come forth also in a Germaa 
dress* 
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factory. They could be supplied without trouble or 
expense with the pure hot water discharged from the 
steam pipes which traverse the apartments. A set of 
such baths for males^ and another for females, at op- 
posite sides or ends of the building, each kept in order 
by a superannuated man and woman, who would re- 
ceive a trifle from each bather for their attendance, 
Mrould conduce greatly to the cleanliness, health, and 
comfort of the operatives. " When the perspiration," 
says an eminent physiologist, '' is brought to the sur- 
face of the skin and confined there, either by inju- 
dicious clothing or want of cleanliness, there is much 
reason to suppose that its residual parts are again ab* 
sorbed, and act on the system as a poison of greater 
or less power, according to its quantity and degree of 
concentration, thereby producing fever, inflammation, 
and even death itself; for it is established by observa- 
tion that concentrated animal effluvia form a very 
energetic poison. 

"If one-tenth of the persevering attention and 
labour, bestowed to so much purpose in rubbing down 
and currying the skins of horses, were bestowed by the 
human race in keeping themselves in good condition, 
and a little attention were paid to diet and clothing, 
colds, nervous diseases, and stomach complaints 
would cease to form so large an item in the catalogue 
cf human miseries. Man studies the nature of other 
animals, and adapts his conduct to their constitution — 
himself alone he continues ignorant of and neglects ; 
he considers himself as a being of a superior order, 
and not subject to the laws of organization which 
regulate the functions of the inferior animals ; but this 
conclusion is the result of ignorance and pride, and 
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not a just inference from the premises on whicli it m 
ostensibly founded."* 

Mr. Rickman, the able editor of the Parliamentary 
Population Returns, in an interesting communicatioa 
published in the Medical Gazette of December 19» 
1835, shows that the average mortality of females 
between ten and twenty years of age, in the four non- 
iactory counties, Bedford, Bucks, Northampton, and 
Rutland, is annually one in 133 ; but in Lancashire^ 
and the West Riding of Yorkshire, the two chief factory 
eounties, only one in 172 for the first, and one in 177 
for the second. He then observes, " I never yet could 
discover any fact which was likely to place the health 
of the manufacturing population below that of other 
occupations, nor have I ever met with any alleged 
fact to that effect which stood the test of strict exami- 
nation ; so that, in the conflict of opinion, I was bound 
to adhere to equality of health in the grades of female 
life (from ten to fourteen, and from fifteen to nine- 
teen years) which chiefly constitute our manufacturing 
population. Moreover, I was the less prepared to 
discover disadvantage to young females in the counties 
of Bedford and Bucks than elsewhere, because in my 
youth I had traversed those counties oftener than once 
in pedestrian excursions, and was then much struck by 
the happy appearance of young girls and other fe- 
males sitting at cottage doors or with open windows, 
busied in lace-making, especially as constant shelter 
from bad weather had preserved their beauty, so as to 
equal that of highly educated females. 

" It is impossible to investigate retrospectively whe- 

* Prineipiet of Phynoloffif, by Andrew Combe, M.D., pp. 67,. IftU 
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filet in ewrlier timost, in die dajs of Queen Elisabeth 
fi>r example^ the sedentary occupation of the spifuier 
(^^ch included all unmarried females, and is still 
thnr legal designation) had the same deleterious 
eifect as in the four selected counties ; if so, females 
Bxe positively benefitedy not injured, by the introduction 
(^machinery, as well-meaning philanthropists too rear 
dily suppose; for I cannot imagine or bdieve that 
regular hours of labour, plenty of fuel, good clothing, 
and the many other comforts which spring from high 
wages, are injurious to the health of any human being.^ 
We all know but too well from the incessant clamours* 
of hand-loom weavers, that there are mapy industrious 
i|ien who, during a series of years, have carried on a 
domestic manufacture in small rooms, crowded by 
looms and weaving apparatus, breathing air loaded witb 
dust, their hours of labour extending into the night, 
payment for such weaving very moderate, — ^preferring 
all these inconveniences to factory labour, because they 
cannot endure stated hours and the regular behaviour 
indispensable in every factory ; nor do they send their 
diildren thither, because they are retained at home to 
prepare hand-loom work. 

" The female mortality of the above four non-£sLctory 
counties exceeds that of their males between the ages 
of ten and twenty in the ratio of 100 to 68, and fe- 
male life in Westmoreland has the same unhappy 
bias. In Lancashire and the North Riding of Yorkshire 
the scale is rather in favour of females, female deaths 
to male deaths being in the former as 100 to 104, and 
in the latter nearly equaL" 

The professor of political economy blames me for 
not expatiating on the benefits which our taxation 
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has conferred on our manufactures. " An increase of 
taxation," says he, " is one of the most prominent 
causes of an increase of wages, and, independent of 
this direct influence on the manufacturer, is pre- 
cisely similar to an increase of wages." What con- 
fusion of ideas ! What contradiction of terms ! So that 
because the manufacturers by direct influence first 
suffer from taxation as they would do from increase of 
wages, and have besides to pay their workmen in- 
creased wages from that '^most prominent cause," tax- 
ation, they should congratulate themselves on being 
stimulated by such agreeable incentives to industry, 
while the torpid manufacturers of the United States, 
who are now supplanting us in many foreign markets^ 
are unfortunately destitute of these double-strong cor- 
dials* 

Nor was political economy overlooked in treating 
the philosophy of manufactures, as the critic would 
insinuate. Through every division of the book there 
flows a stream of that useful science, drawn from its 
purest fountains;* not, indeed, from those noxious 
pools where absenteeism, pauperism, and taxation are 
set off with the flowers of sophistry. Nurtured in the 
severe studies of physical science during a laborious 
life, I have been careful to search for truth, unbiassed 
by motives of place-hunting or political partisanship, 
happy if I can be of some little use to mankind in 
my day and generation. 

In what light our manufacturing classes view taxation 
the following details will show. 

The repeal of certain additional duties imposed by 

* The speeches of Mr. Huskisson, inter aliot. 
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Mr, Pitt in 1784 upon printed calicoes, was cele- 
brated as a jubilee in Lancashire ; and when the two 
gentlemen delegates to London, who had been parti- 
cularly active in the application to Government, re- 
turned to Manchester, they were honoured with a tri- 
umphal reception, being met by a procession of all 
classes of people, which extended to Stockport, a dis- 
tance of no less than seven miles — ^the most joyous and 
brilliant exhibition ever seen in that emporium of in- 
dustry. The inhabitants of Manchester and Bolton 
combined to present handsome silver cups to these 
gentlemen, with suitable inscriptions. 

Their ground of rejoicing was soon, however, taken 
^way by the wants of the Exchequer, drained by the 
culpable expenditure of the American war, and heavy 
duties were imposed, which continued to cripple and 
annoy the elegant art of calico printing till 1831, when 
they were repealed ; since which period, the business 
has more than doubled in extent. This repeal is one 
of the most judicious acts of modern legislation. It 
enables the consumer to get the article from 30 to 40 
per cent, cheaper, and females of the lower ranks to 
clothe themselves in handsome comfortable dresses, such 
as their superiors previously wore. The taxed goods, 
which in 1 795 were sold for 2s. 3d. a yard, now cost no 
more than 8d. A respectable dress may in fact be had 
at present for half a crown. The suppression of the tax 
has been fiirther beneficial to the honest manufacturers 
by extinguishing the contraband trade, which had been 
carried on to an extent equally injurious to them and 
to the revenue. Another advantage of the repeal was, 
freeing a business, involving so much taste, skill, and 
science from the insolent and venal espionage of 
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poorly paid excisemen^ who were eadly bribed to steal 
secret processes which had cost great toil and expense 
to the proprietor, and sell them to jealous rivals. 

Nor is it a matter of slight moment for a manufac* 
turer to have the distribution of his own time and opera- 
tions. He is now suffered to print his goods at any hour of 
the day in which he receives an order, instead of being 
obliged, as he formerly was, to wait for the arrival of 
the officer to measure and stamp the cloth, before he 
dared begin to pack it in bales for the market. Under 
thecritic's^fmi/Zt^f of taxation, adventurers often bought 
printed calicoes on credit, and forthwith sent them 
abroad to raise a capital by the drawback, for carrying 
on a nefarious system of trading far beyond their legi- 
timate means. Such goods were of course hurried off to 
foreign markets for which they were neither wanted nor 
suited, and caused disastrous competition, by their 
forced sales, against the responsible merchant. 

Had not our cotton manufactures been cramped by 
taxation, they would long ago have acquired such tf 
surpassing power as to have bid defiance to foreign 
rivalry. Goods would have been profitably produced 
by our admirable automatic machinery, guided by a 
comfortable and well-informed race of artisans, at such 
moderate rates as would have rendered all attempts at 
competition- utterly hopeless ; whereas they have been 
kept up by taxation of every kind, and by the discon- 
tents, conspiracies, and strikes among the operatives, 
mainly caused by taxes on the necessaries and conve- 
niences of life, at such a pitch, as to encourage nation 
after nation to enter the field against us, and to take 
possession successively of many of our oldest and most 
valuable markets. 



• The paralysis of our factories during a ^rike is the 
immediate cause of the erection of rival factories in. 
other countries. The foreign market gets bare, prices 
rise, and draw capitalists into the empty channels. The 
discontented and idle workmen migrate to France, Bel- 
gium, and America, and sow the seeds of opposition. 
Every strike in Great Britain has been the era of new 
&ctory creations abroad. The Unions ship off their 
members to maintain a maximum rate of wages. During 
the disastrous strike in Lancashire and Lanarkshire of 
1829, niany of our spinners who were prevented from 
working, went to France, Belgium, and the United 
States, and introduced improved and profitable methods 
previously unknown in those countries ; all tending to 
subvert our cotton supremacy. 

The mill-owners naturally try to indenmify them^ 
selves for the diminution of profits arising from taxa» 
tion, by a proportional increase of their business. 
The excess of goods thereby created leads to a cor- 
responding fall in their price, as well as in the wages 
of their production. The artisans who could barely 
maintain their families by the ordinary hours of 
labour before, are now urged to extraordinary exer-^ 
tions so as to make up by the quantity of work for its 
smaller remuneration. Such circumstances derange 
the natural order of production, and call forth certain 
articles out of proportion to the real demand of die 
Oiarket or the wants of the consumer. All objects are 
not alike necessary, and several ate not susceptible of 
, any sudden increase of sale. Before the consumption 

1 of corn is reduced one-half,, that of butcher's meat wJll 

j; be reduced to one-fourth, and that of tea and sugar to> 

nothing. 
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Goods suffer an undue depreciation when they are 
produced during a stagnation of trade, because the 
manufacturers are unwiUing to dismiss good workmen 
who could not be readily replaced at the period of its 
revival, and they often also continue to employ them 
from feelings of humanity towards their families. 
These circumstances, which taxation at home, and fis- 
cal restrictions abroad, always aggravate, if they do 
not create, by recurring at certain periods, dislocate the 
universal frame .of industry and commerce. To panic- 
struck minds the mischief often appears irretrievable. 
The stagnation, fortunately, seldom lasts long, because 
the accumulated pressure never fails to force open new 
outlets of trade, or to widen the pre-existing channels, 
with the effect of not merely restoring the equilibrium 
between demand and supply, but of giving a fresh 
impulse to production. It is surprising how small 
surplus of commodities is capable of inducing a great 
depreciation in their value. Addison remarked in the 
Spectator, that when the corn crops of England ex- 
ceeded the average amount by only one-tenth, the 
price of grain fell one-half. Such a fluctuation from 
so trivial a cause, however, could occur only in a con- 
fined market. The wider and more numerous the 
channels of circulation, the more steady will be the 
level of international commerce. 

Having: shown with sufiicient evidence the delete- 
rious influence of taxes in general, few words will be 
required to expose the fallacy of their vindication, or 
rather of the panegyric pronounced upon them in a 
late Number of the Edinburgh Review, in a strain be- 
coming the most venal parasite of absolutism. " On 
the contrary," says the Reviewer, " we believe that tax- 
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ation^ though in a few instances it may have been 
injurious, has hitherto, iii this country at least, ope- 
rated as an incentive to industry; and that the stimu* 
lus it has given has powerfully contributed to impel us 
forward."* 

The lash of the negro driver was in like manner an in- 
centive to industry, a stimulus loudly lauded in its day, 
and declared to be the primum mobile of colonial pros- 
perity. To what is the extreme depression of our agri- 
cultural interests now due, in the judgment of all candid 
inquirers, but to the pressure of taxes upon landlords 
and tenants ? They regard the enormous demands of 
the Exchequer, which exhaust the energies of the rural 
classes in these rich islands, with equal abhorrence 
from the foresight of their consequences, and the retro- 
spect of their origin — wars, wasteful of blood and trea- 
sure beyond all ancient or modern precedent, carried 
on by a system of rapine and fraud not merely against 
the existing race of men, but involving the interests of 
our latest posterity. In former times the evils of mis- 
government were ere long repaired after the disturber 
of the world's peace was laid low ; but by the chicane 
of modern finance, rulers may not merely sacrifice, as 
of old, the happiness of their contemporaries to their 
mad ambition, but may mortgage the well-being of 
innumerable generations yet unborn. Such is the de- 
plorable legacy of debt bequeathed to Britain by her 
sanguinary contests with the Americans and French — 
people with whom, as kinsmen and neighbours, she 
might, under wise statesmen, have lived always in a 
state of peace, if not of amity. The taxes hourly levied 
to pay the interest of the debts contracted in the im- 

* Edinburgh Review for Juiy, 1835, p. 463. 
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molation of myriads of innocent human victims^ cannot 
be contemplated by the philosopher or philanthropist 
without shame and disgust^ for they are the memorials 
of misrule and of outraged humanity. 

As capitalists have the power of shifting the burden 
of taxation from their own shoulders upon those of the 
labouring classes, in the race of competition now run 
by rival manufacturers, taxes may, no doubt, be ad- 
mitted to act as a spur to exertion; — but upon whom 
does the painful part of this exertion fall ? Upon the 
operatives, to be sure. Their comforts are successively 
curtailed by taxation, while those of their employers are 
affected slightly, if at alL The taxes levied on the pro- 
visions consumed by a landed or factory proprietor are 
of very secondary consideration to either of them in the 
amount of family expenses, but they form a considera- 
ble item in the labourer's annual outlay, and deprive 
him of at least one-third of the necessaries and conve- 
niences of life. Could he obtain three pounds of bread, 
butcher's meat, butter, cheese, sugar, and coflFee, or 
tea, where he gets at present only two pounds, in how 
superior a state of comfort would his family live! 
Were their employers in like manner relieved from the 
heavy fiscal exactions, their annual gains would be 
proportionately greater, they could afford to give a 
higher reward to labour than they actually do, without 
abridging their style of living, or abating the yearly 
savings added to their stock in trade. 

The vast development of the manufacturing system 
of Great Britain, through the skilful application of 
capital to its resources of coal and iron, has fortunately 
coimteracted, or masked in a great measure, the mis- 
chiefs of excessive taguEtioB ; had that system been 



unelogged with, national debt^ it would certainly have 
enabled the people of these islands to live more com* 
fortably than any other on the face of the globe. 

From the paragraph formerly quoted the Reviewer 
evidently has more at heart the profits of the proprie- 
tors than the comforts of the people; whence he 
appears to take a very partial and erroneous view 
of the proper object of manufactures. '' But an 
increase of taxation/' says he, " is one of the most jwo- 
minent causes of an increase of wages ; and, indepenr 
/dent of this, its direct influence on the manufacturer is 
precisely similar to an increase of wages. Whether 
he has to pay an additional sum to his workpeople, or 
to the tax-gatherer, is, as respects himself, not very 
material. In either case he will endeavour to meet the 
increased burden, without allowing it to^ diminish his 
capital or profits; and will thus be led to contrive and 
economize in a way and to a degree he would not 
otherwise have thought of."'*' 

An increase of taxation being thus declared to be 
tantamount to an increase of wages, the master will 
naturally relieve himself in the only direction under 
his control, or which he can force to give way; 
namely, at the expense of his dependent workmen—^ 
for the tax-gatherer is inexorable. Economical im* 
provements of machinery are too slow and uncertain 
to meet the exigency of competition with a country 
like the United States, which has few or no taxes to 
pay, and where efiective wages are on that accoant 
proportionately lower. In fact, taxation affords not 
only a legitimate argument and ground to the manu* 

* MMkmrgh Bguiewftr M$, 1835, p. 462. 
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facturer for reducing the wages of his workmen, but li 
too often used as a pretext or apology for an extent 
of reduction, through policy or fear, much beyond 
the necessities of commercial competition. As the 
masters have, in ordinary times, the power of accom- 
modating the rate of wages to the general interests of 
their trade, they will infallibly meet the increased bur-* 
den of taxation by their diminution, '' without allowing 
it to diminish their capital or profits." Such solecisms 
and anti-popular dogmas as the above, are strangely 
out of place in a periodical so long celebrated for the 
soundness and liberalitv of its lucubrations. 

Taxation acts thus as a two-edged sword against 
the people ; it lowers the remuneration of their labour, 
and raises the cost of their living. The inevitable re- 
sult of the manufacturers exonerating themselves by 
tossing off the fiscal load from their own shoulders 
upon those of their operatives, is a universal feeling 
of distrust between the emplo5'ers and employed, 
which exists in no other country upon the face of the 
earth. This civil warfare between parties whose inte- 
rests are one and indivisible, is entirely due to the con- 
viction which the workmen not unjustly entertain, that 
their comforts are offered up as a sacrifice to the ne- 
cessities of the Exchequer. Hence the destruction of 
those amiable charities of social life which Providence 
designed in ordaining the gradation of ranks ; hence 
contempt of legislators, and violation of laws akin 
to anarchy, among the less favoured classes in both 
the agricultural and manufacturing districts of the 
empire. 

Far be it from me to give the slightest countenance 
to any deeds of violence done under the pretext of 
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obtaining a redress of grievances. Trades' unions 
have on so many occasions been actuated by prejudice 
and passion, and have so often abused their powers by 
controlling the freedom of labour, as to have lost all 
that salutary influence which wisely-regulated friendly 
societies among workmen would have exercised upon 
the upper ranks. It is, moreover, a well-established 
fact, that those artisans who are the worst paid seldom 
combine, and never with any force ; but only those who 
enjoy the best wages, such as cotton-spinners, en- 
gineering mechanics, founders, colliers, carpenters, 
tailors, &c. The daily pay of the former is indeed too 
scanty to allow of the formation of a heavy stock-purse to 
pamper a stipendiary committee of demagogues ; and 
they are also too much dispersed and too heterogeneous 
to combine. Strikes have besides commonly defeated 
their own ends ; for, instead of raising wages, and sub- 
jugating capitalists, they seldom fail to lower the one, 
and emancipate the other. 

In the following sentence the reviewer evinces a 
surprising ignorance of our manufactures, and ascribes 
their advancement to the two most formidable evils 
against which they have had to contend — ^namely, taxa- 
tion-wages and unions. ^* Could we suppose that from 
the era of the discovery of the spinning-frame and the 
steam-engine, down to the present day, wages had re- 
mained stationary, and strikes and combinations among 
the workmen been unknown, we believe we shall not 
be accused of exaggerating when we state that, under 
such circumstances, manufactures would not have made 
half the progress they have done." 

'ITie author of the able Memoir upon the Causes of 
Manufacturing Distress, crowned in May, 1832, by the 
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Societe Industrielle of Mulhausen, says, " Taxes hin- 
der exportation by raising the cost of fabrication ; it is 
the tradesmen of the nation least taxed who will always 
carry off the business from their competitors, from 
which we may judge what a brilliant career awaits the 
commerce of the United States — ^that favoured land, 
free from public debt, and nearly free from fiscal exac- 
tions. Switzerland, our next-door neighbour, prospers 
from the same cause." 

If we take into our estimate all the operatives em- 
ployed upon cotton, non-factory as well as factory, we 
shall find that their wages have fallen very consider- 
ably, relatively to their work, and the comforts which 
it will command. Even factory wages, as in Mr. 
Thomas Ashton's mills at Hyde, which may be 
regarded as a fair type of the general mean wages 
in cotton-mills, have not advanced in the space of 
many years, during which the most remarkable im- 
provements have taken place in the machinery and 
processes of manufacture. 

The encroachment of foreign competition upon the 
cotton trade of the United Kingdom has become so 
rapid of late as to excite alarm for its supremacy under 
our heavy taxation in any mind not besotted by national 
pride. The continent of Europe, and the United 
States of America, for some time after the peace 
of 1814, possessed factories upon so small a scale^ 
that they could not be regarded as our rivals in 
the business of the world ; but now they work up 
nearly 750,000 bales of cotton wool, which is about 
three-fourths of our consumption, and have become 
formidable competitors to us in many markets hereto- 
fore exclusively our own. 
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Ever since the ministry of Colbert it has been the 
pride of the French government to foster the manu- 
facturing system. A considerable manufacture of 
cotton cloth was commenced about eighty years ago in 
the Vivarais, the yam for which was chiefly imported 
from the Levant, just as the cotton- wicks for the 
London candle-makers still are. The first spinning 
machine in France on the factory construction was a 
mule introduced thither from England in the year 
1787 by Monsieur de Calonne^ Minister of State. 
This machine, and others made in imitation of it, were 
set to work at Rouen, Paris, St. Quentin, Lille, Amiens, 
and also at Montpellier, which was the ancient seat of 
the household cotton trade. 

Soon after this period an attempt was made to spin 
water-twist at Louviers. Some slight hostility was 
evinced towards this new system of power- spinning, 
but, as household cotton*spinning had not been carried 
on beforehand to any extent, the people were soon 
conciliated in favour of the new manufacture by the 
good wages it procured. 

The following table shows the progress of the 
French cotton manufacture during nine years after it 
was fairly established : 

COTTON WOOL C0M8UMBD. 

Ibt. 

1798 18,000,000 

1799 10,290,000 

1800 6,726,000 

1801 11,008,000 

1802 15,120,000 

1803 ...... 15,780,000 

1804 17,200,000 

1805 18,412,000 

1806 21,734,000 

b2 
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In the last of these years the cotton was manufac- 
tured into the following articles : about 1,000,000 lbs. 
into velvets ; about 925,000 lbs. into nankeens^ nan- 
kinets, crapes, and other small stuffs ; about 1,155,000 
lbs. into dimities, and about 14,880,000 lbs. into 
fustians, calicoes, coverlets, siamoises, muslins, &c. 
In the same year the French imported (per con- 
traband) from England 2,000,000 pieces of nankeens, 
1,000,000 pieces of cloth for printing, and about 
300,000 pieces of other descriptions of cotton goods, 
such as muslins, cambrics, dimities, &c., valued at 
£300,000 sterling. 

It was only in the larger spinning factories, of which, 
prior to the year 1817, there were few in France, that 
the power of water or steam was employed, and in 
the greatest part even of these the application of power 
was confined to the machinery for the preparation, or 
the carding and roving processes Since then the fac- 
tory system of France has received an immense de- 
velopment. Mulhausen and Rouen may be consi- 
dered its principal head-quarters, though the districts 
•of St. Quentin and Lille also display extraordinary 
activity in its prosecution. Normandy and Picardy 
are peopled with weavers, who carry on the business 
on their own account at home, and send the goods for 
vsale to the halls at Rouen, Abbeville, &c. The finest 
fabrics are made round St. Quentin and Cambray. 
'The articles made in the districts dependent on Mul- 
hausen and Rouen are calicoes coarse and fine, vel- 
vets, coloured goods of all descriptions, of superior 
beauty, from their skill in tlie chemistry of dyeing. At 
Tarare the finest book muslins are woven with yarn at 
one time smuggled from England, but now imported 
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under the new tariff of 30 per cent, on yams above 
No. 140 = 165 £nglish. Fine cotton stockings are 
made at Nismes^ and fancy goods of many sorts, woven 
with silk warp and cotton weft. Lyons boasts the 
most tasteful articles in the cotton trade, and cotton 
mixed with silk, but charges a very high price for 
them. Madras handkerchiefs^ in imitation of the In- 
dian so called, constitute the cotton manufacture of 
Montpellier. The calico-printers of Alsace formerly 
drew their whole supplies of cloth from Paris, Rouen, 
and St. Quentin, but they now spin and weave goods 
not merely adequate to their own wants, but have a 
surplus for sale in the plain state. 

It is in their coloured goods and sewed muslins that 
the French compete most successfully with the English 
manufacturers. They conduct their dyeing works on 
strictly scientific principles. The Bulletin de la So^ 
ciete Industrielle de Mulhausen, a periodical work, of 
which seven volumes have been published, affords a 
strong evidence in favour of their progress in this de^ 
partment of the arts ; we cannot equal their madder- 
pinks and lilacs, nor their permanent greens.* 

Power-loom goods have not been produced to any 
great extent in France, on account of the high price of 
fuel and machinery on the one hand, and of the low 
price of hand-labour on the other. There are not 
more than 5,000 looms of this description at work. 

The following Table will give an idea of the pro- 
gressive advance of the cotton trade in France for 
several years : — 

* Alfred Binyon and William Nield, in Second Factory Commis- 
sion Report of 1833. 
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COTTOK WOOL IHPORTBD FOR 00N8UMFT10N. 

1822. I82a 1824 1825. 1826. 1827. 

Bales.. 215, 199 172,312 243,958 216,460 281, O0L 279,693 

1828. 1829. 1830. 1831. 1832. 

Bales.. ,239, 723 264,760 254,000 243,168 272,463 

Table of the number of bags and bales of cotton 
wool imported into Havre-de-Grace in the following 
years : — 

1831. 1832. 1833. 1834. 1835. 
97,492 160,222 171,439 166,295 190,972 

In 1827 reports were presented to the French 
government, by the several chambers of commerce and 
manufactories in France, concerning the causes of the 
distress which prevailed in that year. They stated 
that the protection given to their manufactures had 
produced an excessive stock of goods beyond the 
wants of the home consumption, and had caused other 
countries to refuse admission to the exportable surplus, 
though, indeed, it was that protection which had pam- 
pered them into a monopoly price beyond the level of 
the European market. This over-production operated 
disadvantageously on the French manufacturers till 
1831, when the continued low prices had so augmented 
the home consumption, and favoured exportation of 
the remainder to the value of 54,000,000 francs, that 
the factories began again to be briskly employed, as 
they have been progressively since. 

The cotton manufacture began at a very early period 
in Switzerland, for it produced, according to the annal- 
ists of that country, muslins towards the conclusion of 
the seventeenth century. It must have remained long 
xiwarfish; for till Arkwright's era it attracted no 
notice from other nations. The first Swiss cotton- 
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mill was erected at St Gall in 1798. Till the year 
1817, however, nine-tenths of the yam which they 
used in weaving was spun on the one-thread wheeL 
The weaver supplied himself usually with the yarn, 
and sold the cloth at the most convenient weekly mar- 
ket, or exchanged it with dealers for yam. Latterly 
general manufacturers have sprung up, who provide 
yarn to the weaver, and pay him a stipulated price for 
weaving it into cloth, which they dispose of in various 
ways. 

This state reminds us of the infancy of the trade 
in England, and while wages are high, relative to the 
means of subsistence, the operative may be comfortable 
and independent in his cottage mode of life ; but when, 
from competition in the market, the wages become 
relatively low, the weaver can no longer afford to waste 
his time in hunting after yarn, and travelling with his 
small stock of goods to the market, and he sinks into 
penury, or a precarious dependence on petty dealers. 
In such circumstances the condition of the work-people 
at the great factories of Hyde in England, or Catrine 
in Scotland, is more enviable than that of the cotton 
peasantry of Switzerland, so extravagantly admired by 
some writers. The former are sustained in a steady 
state of comfort in good times and bad times by great 
capitalists, while the latter are seriously affected by 
every commercial vicissitude, and suffer occasionally 
the most painful privations. 

Switzerland, being situated on the confines of Euro- 
pean states which impose high duties on the importa- 
tion of cotton fabrics, has derived great profits from the 
contraband trade. She has pursued the policy, there- 
fore, of receiving goods freely, in order that her people 
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may get them cheap, and be able to smuggle them with 
advantage into the territories of her neighbours. Nor 
has she neglected to avail herself of the natural facili- 
ties for impelling machinery ofiFered by her mountain 
streams and waterfalls. New spinning-mills have 
been progressively erected from year to year in the 
town and canton of Zurich, in the cantons of St. Gall 
and Appenzel, in Argovia, Thuringia, St. Blaye, near 
Basle, and Geneva. In some places, particularly at 
Zurich, water-power has been sold at so high a rate as 
£200 for each horse-power. Cotton wool to the 
amount of 56,000 bales was worked up by the Swiss 
manufacturers in 1832, though the cost of transmitting 
it from Trieste is Id. per pound, and from Havre Ijcf. 
Upwards of 9,000 persons are now employed in the 
spinning operations, besides about 20,000 in weaving, 
dyeing, and calico-printing. The wages are very low ; 
—to spinners from 8s. to 10*. a- week ; to stretchers 
(men), 4s. to 6*. ; to carders (men), 5*. ; to drawers 
and slabbers (girls), 3*. Eighty hours are the weekly 
period of work in the mills. Weavers earn from 4*. to 
4*. 6d. a-week, and 2*. a piece for calicoes. Mecha- 
nical looms, even with cheap water-power, could not 
there stand in competition against such low-priced 
hand-weaving. 

The cotton goods resemble closely the English in 
their style. The fine tweels and the finer prints have 
successfully competed with those of Great Britain in the 
markets of the Mediterranean, and latterly in South 
America. Before the year 1822 water-twist and 
mule yarn, with cotton fabrics of every description, were 
sent from this country to Switzerland ; but now all the 
yarns up to No. 60 are spun by the Swiss themselves; 
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fiistians are the only article still sup]^lied from England. 
The following statement of the comparative cost of 
spinning 40's twist was furnished by Messrs. Samue 
Greg and Co.> of Manchester^ to the factory commission. 

ProeeuM. Manchestei'. 

d. 
Preparation, &C. • • • «713 • 

SpinniDg 1*855 • 

Reeling and BundliDg • • '75b .. 

Contingent expenses • • 1*071 • 

Interest of capital . • • *812 • 

5*206 4*466 

Thus the only advantage in England is the lower 
rate of interest upon fixed capital, arising from more 
work being done by the same machinery. We must 
add to that advantage the saving on carriage of the raw 
and manufactured articles. All the children in the Swiss 
mills are able to read and write ; they attend the Sun- 
day schools, and other religious institutions. The 
modem mill-work is generally preferred to weaving 
and priuting, in consequence of the regularity and 
constancy of employment. The condition of the people 
has been improved by the mills, in taking them from 
agriculture, weaving, and begging. The quantity of 
yarn turned off per spindle is from fourteen to sixteen 
hanks of No. 40's per week. All the machinery used 
is made either in the country itself or in France. The 
freight from England to Switzerland is about 20j. per 
100 pounds' weight. 

Cotton manufactures are becoming objects of interest 
to many of the German states. Several spinning- 
mills have been erected in the Austrian dominions, 
especially in the neighbourhood of Vienna, which are 
driven by water-power, and produce yam of the lower 

b5 
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numbers up to 60's. Their fine goods are woFen witb 
yarn smuggled in from Great Britain^ though its entry 
is not prohibited^ like the coarser^ but is permitted 
under a high duty. To facilitate this contraband 
trade, small mills have been planted at Reichenberg 
and other spots on the Bohemian frontiers, which enable 
their owners to .bundle up the, English yarn in their 
-own fashion, and dispose of it as such to the Austrian 
weavers. It is said thatt 100,000 weavers are em- 
ployed in the neighbourhood of Vienna alone; and 
many at Prague, and in general throughout Bohemia, 
Moravia, and at Gratz, in Styria. A few factories 
have been erected in the Tyrol, to take advantage of 
the abundance of water-power, as well as the low rate 
of wages, and the protecting duties against foreign 
yam. The goods manufactured with these yarns are 
of a stout quality, and well made. Nankeens are in 
much demand. 

After many unsuccessful previous attempts, at 
length, in 1799, Messrs. Barnard and Brothers, aided by 
an English mechanic, erected at Schemnitz the first 
spinning-mill of Saxony. Many rival factories were 
soon thereafter mounted, but they all proved unprofit- 
able from the fall in the price of English goods and 
their own imperfections. The Berlin decree, in 1806, 
which obstructed the introduction of English manu- 
factures, revived the spinning trade of Germany, and 
restored it in two years to a prosperous state. After 
the defeat of Napoleon, in 1813, it once more gave 
way to the competition of England. Since the year 
1818, however, the cotton-mills of Saxony have 
resumed considerable activity, and produce low-num- 
bered yarns from Smyrna wool, to be woven into 
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thicksets, velvets^ and coloured pocket-handkerchiefs. 

All the finer mule yams, and nearly the whole of the 

water-twist, are imported from Great Britain. The 

yarn, whether of domestic or foreign produce, is sold to 

the weavers dispersed through the country villages, by 

whom it is woven. The cloth is sold by them at the 

market towns. 

The imports of English cotton-twist in the excise 

district of Zittau, in Upper Lusatia^ amounted in 1832 

to 76,648 cwts. against 52,421 in the preceding year. 

In the other departments of excise the importation 

nay be estimated at 30,000 cwts ; so that the total 

import of British twist is from 10,000,000 to 14,000,000 

lbs. into that small province, containing a population 

.«f only 220,000 individuals. The yam spun round 

ZSttau amounts to from 5,000,000 to 6,000,000 lbs. 
annually. 

The cotton manufactures of Prussia 8.nd the Rhe- 
nish provinces are extending rapidly, not only by weav- 
ing British yams, but by spinning also. The number 
of operatives now employed in spinning by power is 
estimated at from 6,000 to 7,000. In 1830 no less 
than 35,000 bales of cotton wool were worked up. 
With the exception of Mr. Brugelman's mill at Crom- 
ford, near Dusseldorf, where the daily hours of work 
are only thirteen, the factory time is fourteen hours, 
beginning at six, closing at nine, and allowing one 
hour for meals. 

The average wages are — : 

». d. 

Men 9 per week 

Women 4 

Children under 14 • .25 
, , under 12 . . 1 6 
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The price of provisions is — 

4d. for 7 lbs. of bread ; 
2ld. io3d. for lib. of beef; 

3«. for 100 lbs. of potatoes. 

There are several spinning-mills in the Grand Duchy 
of Baden, all of which are moved by water-power : the 
largest is in the Black Forest ; it is called St. Blaise, and 
employs 600 work-people, four-fifths of whom are 
children. The working hours are fourteen a-day, or 
eighty- four a- week. No child is admitted unless 
bond fide twelve years of age. The weekly wages 
are 8^, Ad. for adults, and for children, after one 
year's employment, 4^. 3(i. An able labourer earns in 
summer 5^. 6c?. to 6^., and in winter 5^. The best 
beef never exceeds IJo?. per lb., and is generally lower, 
which, with the corresponding low price of other articles 
of food, enables the operatives to live quite comfortably 
on their wages. 

The chief cotton manufacture of Prussia, which 
is yearly on the increase, is the weaving and dyeing of 
British yams, supplied mostly through Elberfeldt. 
Some of the goods thus made have been sent back to 
England for shipment to the East Indies. The 
quantity of English yarn imported into Prussia in 
1831 for the above manufacture was 15,600,000 lbs. 

Hitherto the attempts to establish the cotton-fac- 
tory system in Russia have not been very successful. 
But Russia consumes a very great quantity of British 
yarns; to the amount, in 1832, of 19,000,000 lbs., and 
last year of 21,478,499. 

There were eleven spinning-mills two years ago in 
Lombardy, but they are supposed to be used chiefly as 
masks for the contraband trade in British cotton yams. 
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About 12,000 bales of cotton wool are annually con- 
sumed in these factories. Though the wages are lower 
than in Switzerland, a good spinner can earn 8^. a- 
week, while a good labourer in Lombardy can earn 
hardly 5^. A great deal of British yam is introduced 
into the Milanese, which is manufactured into stock- 
ings and other fabrics. The yarns of the country are 
woven into heavy tweels and common calicoes. All 
other descriptions of goods are imported at a high 
duty, or smuggled from Switzerland, England, and 
France. 

There are only four spinning-mills in the Sardinian 
dominions, with a considerable number of hand-mules. 
Goods are pretty extensively woven of cotton and linen 
mixed. The wages are lower here than in Switzer- 
land. — See The Table of Exports, Vol. I. p. 326. 

We have seen, in Vol. I. Book I., that cotton wool has 
been long grown in the Neapolitan territories, and that 
a handicraft cotton manufacture has been longf carried 
on. There are several cotton-mills in different parts 
of Calabria. In the new mill of Messrs. Zublin 
and Vonwiller, at Salerno, there are about 7,200 
spindles. The machinery is good, on the newest 
principle, and includes the tube-roving frame. The 
wages are, — for spinners, 6,?. per week ; carders, 4s. 3d. ; 
rovers, 3^. 2d. ; and piecers 2^. 6rf. The cotton 
worked up in this mill is principally grown in the 
adjoining fields, and costs about 6d. or 7d. a-pound. 
The land on which it grows is let at the very high rent 
of £2. 10*. per acre. The importation of English 
yam into the kingdom of Naples may be estimated at 
about 2,000,000 of lbs. Weavers earn from 2*. to 
2». 6d. a-week. Under a liberal government, Naples^ 



XXXYIU XHTRODUCTION. 

with its waterfalls and cheap labour^ might soon oe- 
eome an important manufacturing country. 

The following remarks from a broker's price-current 
at Antwerp^ in 1833^ show the general advance of 
Continental competition : — 

" All the accounts we receive from the manufacturing 
districts continue to represent the cotton factories to be 
proceeding under a progressive state of improvement. 
The results of their operations last year having opened 
the eyes of the proprietors to their previous error in 
neglecting the home market in favour of the delusive 
prospects held out to them by the monopoly offered to 
them in India, they are now applying increased atten- 
tion to this branchy the beneficial consequences of 
which are rapidly manifesting themselves in the 
diminution of the imports of British goods."* 

The first cotton-mill of the United States of America 
dates from the year 1791, when one was erected in 
Rhode Island. A second was erected in 1795, at the 
same place, afi;er which no more was done till 1803, 
when a third was mounted in Massachusetts, followed 
there by a fourth in 1804. During the three suc- 
ceeding years ten more mills were erected in Rhode 
Island, and one in Connecticut, making altogether 
fifteen mills, containing about 8,000 spindles, and 
producing about 300,000 lbs. of yarn a-year. By a 
return made to the government in 1810 it appears that 
87 additional mills had been erected by the end of the 
year 1809, of which 62 were then in operation, 14 of 
them being horse-mills, and 48 water-mills, con 

* Mr. Birley, in Factory Commistion Report^ Part I., Manchester^ 
p. 117. 
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tsHning altogether 31,000 spindles. Twenty-five mills 
besides were expected to be placed in activity in the 
eourse of the year 1810, when the total number of 
spindles would be 80,000. 

The capital required to carry on the manufacture in 
tile best manner is considered to be at the rate of 
100 dollars for each spindle ; but in general not more 
than 60 dollars had been expended. The yarn spun 
annually for each spindle is about 36 Ibs.^ corresponding 
to 45 lbs. of cotton wool, and it sells for about one dollar 
12J cents per lb. Forty persons are employed for 
800 spindles, of whom 35 are women and children, 
and five are men ; this is at the rate of one person fin* 
every 20 spindles. 

A report made to the House of Representatives, in 
18] 6, states *'that the quantity of cotton wool manu- 
factured in the year 1815 was 90,000 bales, nearly 
equivalent to the consumption of France at that 
period; that the quantity used in 1810 had been only 
10,000 bales; in 1805, 1,000; and, in 1800, 500 
bales. The following general statement is officially 
made in the same report : — 

Capital engaged in 1816 40,000,000 doUan 

Males employed, of 1 7 years and upwaids . 10, 000 

Women and female children .... 66,000 

Boys under 17 years of age . . . • , 24,000 

Cotton manufacture, 90 , 000 bales, or . • 27 , 000 , 000 Ibi. 

Cottonclothof various descriptions manu-l oi nnn aaa j 
factured ....•../ 81 > 000, 000 yards 

Cost 24,000,000 dollars 

New tariff laws were passed, one after another^ in 
1824, 1828, and 1832, in each of which the duty upon 
cotton goods imported was declared to be 25 per cent. 
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ad valorem, rating the coarser fabrics as in the act of 
1816. 

Under such exclusive protection the cotton trade 
marched with an accelerated pace. Power- loom fac- 
tories were established; while the most improved 
processes in spinning and weaving were eagerly sought 
after and adopted. The manufacture has accordingly 
expanded greatly in the New-England States, as well 
as in those of New York and Rhode Island, but is 
little known in the rest of the union. 

From the reports of the Secretary to the Treasury, 
made to the House of Representatives on the 31st Sep- 
tember, 1830 and 1831, it appears that the States ex* 
ported the following quantities of goods : — 

1830. 1831. 

DollaiB. Dollars. 

Printed and coloured cottons, value • 61,800 96,931 

White ditto . . . 964,196 947,932 

Nankeens 1,093 2,397 

Twist yam and thread 24,744 17,221 

All other cotton manufactures • . .266,350 61,832 

1,318,183 1,126,313 

More than one-third of these exports were sent to 
Mexico, and the rest to the New States of South 
America, and in particular to Chili. A report of the 
Committee of Congress, appointed, in the spring of 
1832, to inquire into the progress of the spinning and 
manufacturing of cotton in the United States, has fiir- 
nished the following statement for the year 1831 :— 

In 12 States there were— 

MUls 795 

Spindles 1,246,503 

Looms . • • . • 33,506 
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The weight of cotton worked up wag . . 77,557,316 lbs» 
Deduct 2 oz. for waste per lb 9,694,664 

Total weight of yam spun was i . . . 67,862,652 

Amount of ditto per week • 1,305,051 

Averaging 16^ oz. per spindle. ■Mai.i.MiH-M 

The number of male wurkei-s was • . . 18,539 

,, female ditto 38,927 

Total employed in the cotton manufacture . 57,466 

The sum paid for wages in that year was 10,294,444 dollars, or 
£2,144,780. 

The sum paid per week was therefore £42,895, 
being no less than 14*. lid. for each of the work- 
people enumerated. 

The capital employed was 44,914,984 dollars ; the 
number of yards of cloth manufactured was 230,46 1,990, 
and the number of pounds of cotton was equal to what 
was consumed in Great Britain little more than twenty 
years ago. 

It is difficult to reconcile the above statement of the 
average wages with the evidence of Mr. Kempton, a 
cotton manufacturer in the United States, who has 
been acquainted with the manner of conducting manu- 
factories in most of them, and who employs in his own 
establishment 400 work-people. He says, " A person 
ten years old would get 3*. a-week, a person twelve 
years old 4*. a-week, fourteen years 5*., sixteen 6*., 
eighteen 8*. ; those more advanced in years would earn 
10*. The smaller children in the carding-room (be- 
tween nine and twelve years) are those who earn 3*. ; 
those attending the drawing- frames earn from 5*. to 
6*.; those who attend the roving-frames earn 8*. 
a-week ; girls attending the throstle- frames earn from 
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bs". to 8*. ; machine-makers earn about 5*. a-day ; 
mule-spinners eaim about 5^. a-day ; overlookers earn 
from 5s. to 6*. a'- day ; assistant overseers earn from 
3^. to 4*. a-day. 

" No. 16 water-twist, made entirely of good cotton, 
sells in the United States at lOid. per pound; in 
England, No. 16 yarn, made from a mixture of waste 
twists and a sm^,ll quantity of Uplands, sells at 11 rf. 
per pound." 

He gives the following statement of the comparative 
cost of weaving in the United States and in England : 

United States. England. 
Interest on dressing machine 
Interest on 12 power-looms • 
Cost per annum of one horse-power 
Cost of dressing 3, 756 pieces . 
Cost of weaving . . • • 



£2 11 


£1 12 


8 6 


4 10 


3 10 


12 10 


23 9 


46 18 


25 4 


156 10 



£163 £222 



American, lOj^. per piece ; English, 1«. 2^. 

Water-power exists in America in great abundance, 
at a very low rent, even in the best situations ; whereas 
in Great Britain the power is mostly steam, or, if water, 
it is at a very high rent." Mr.Kempton expresses his 
conviction that the eiffect of a compulsory limitation of 
the working-hours in Great Britain to ten instead of 
twelve would enable the manufacturers of the United 
States to undersell the British, not only in markets 
abroad, but in their own home markets.* 

The following important Table was furnished by 
Mr. William Greg to the Factory Commissioners in 
May, 1833:— 

* Factory Commission Report, Part I., Evidence by Central Board, 
pp. 23, 24. 
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A very large proportion of the cottonwool absorbed 
by the manufacture of America is made into domestic 
or other heavy fabrics, in which her advantages with 
respect to raw material tell with the greatest eflFect. 
Domestics comprehend a most important and extensive 
class of cloths used by the great mass of society for 
shirts, sheets, linings, and many other domestic pur- 
poses. Supposing one-half of the power-looms in 
Great Britain to be employed in lighter fabrics, the 
remaining half, or about 60,000 must be engaged in 
the same heavy fabrics as the American looms, which, 
from the above estimate, must be considerably upwards 
of 45,000 ; but, in fact, the power-looms of the United 
States employed upon heavy cloths cannot be much 
fewer than those occupied with similar goods in Great 
Britain. It is upon this most important class of 
fabrics that the tax on cotton wool, the expense of 
freight, and other burdens peculiar to this country, 
from which America is exempt, press most severely. 

1. The manufacturers of the United States have the 
raw material of these heavy domestics much cheaper 
than those of Great Britain. Without insisting upon the 
advantages possessed by America as the grower of her 
own cotton for securing the tenure of her cotton trade, 
and the dependence of this country for her supply on 
foreign countries, which political contingencies may 
compromise or destroy, we shall merely advert here 
to the savings of the American manufacturer in freight 
and insurance. From New Orleans and Mobile to 
England the freight of cotton- wool is jd. per pound, 
with 5 per cent, primage, and from the Atlantic States 
from i to^ of Irf. ; from New Orleans to Boston the 
whole charges are no more than |^ of a cent ; hence the 
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savings to the manufacturer in New England in freight 
and insurance are no less than Id. per pound, which 
upon cotton worth 7d. is equal to 7 per cent, upon its 
prime cost. 

2. The American manufacturer saves likewise the 
average profits paid by the British to the class of mid- 
dlemen between the sellers of cotton wool in the States 
and the spinners in Britain, commonly called the 
*' cotton importers." It is through this order of mer- 
chants, who form the principal holders of the stocks of 
cottonwool in the Liverpool and Glasgow markets, 
that the spinners of the United Kingdom are supplied. 
A commission of 3 per cent, upon the invoice amount 
of the purchase is in this way paid. Besides the charge 
thus entering into the importer's own cost upon the 
cotton he is entitled to obtain a certain profit. Sup- 
posing him to carry on his business at the moderate 
profit of 5 per cent., this, along with the charges upon 
his commercial establishments abroad and at home, 
must be paid by the British spinner, forming perma- 
nently an extra ingredient of the cost of his material 
from which the American spinner is free. 

3. The duty of five-sixteenths of a penny per pound, 
upon all cotton wool imported into the United King- 
dom from foreign states, operates as a premium to the 
manufacturers of all other countries not similarly 
taxed ; the difference equivalent to about 4^ per cent, 
upon cotton wool at 7d. per pound operates against the 
British spinner in his competition not only with the 
American, but with the spinners of all other countries 
who receive either cotton wool duty free, or get a draw- 
back on exportation equivalent to the duty paid ; even 
when our spinners purchase their cotton wool through 
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an agent in the States, and thereby save the importer's . 
profit, the amount of charges in freight, duty, insu- 
rance, &c., varies from llj to 14 per cent, more than 
is paid by the American manufacturer. If we add to 
this charge 5 per cent, for the importer's profit, paid 
in common cases, the sum may be estimated at fully 
16 per cent. 

In fine and ornamental fabrics, which contain little 
weight of cotton wool, and whose value is made up 
chiefly of the wages of labour, an extra cost of material, 
eyen to the above extent, would be comparatively of 
little consequence, but it is a most serious impost on 
the domestic cloths, in which American competition 
principally lies. Mr. William Graham, jun., of Glas- 
gow, stated in his evidence to the Committee of the 
House of Commons on Manufactures, " that taking 
a piece of our staple articles in domestics, that coat 
us twenty shillings, I reckon that we use about twenty 
pounds of raw cotton ; therefore that would be about 
twenty-two pence upon what would cost us twenty, 
shillings." 

4. The flour used in the processes of weaving and 
bleaching forms an item in the cost of cotton goods of 
much more consequence than even at first sight might 
be supposed; the quantity of flour used upon each 
piece of cloth is proportioned to the weight of cotton 
which it contains, so that the extra British cost arising 
from this source is greatest in those heavy fabrics in 
which foreign competition is most formidable, and 
in which the tax on cotton wool, and other causes of its 
enhancement, are most severely felt. Mr. Graham 
says that he has paid in duty on flour from £600 to 
£700 annually, on an average of several years. 



INTRODUCTION. xlvii 

5. The abundance of water-power, and its cheap- 
ness as compared to that of steam, are advantages of 
some consequence, especially in heavy iabrics. It is 
also one of which the most formidable rivals of the 
British manufacturers in these goods have availed 
themselves. The coarse yams of Switzerland and 
Germany, which have superseded the yams formerly 
sent to them from Great Britain, as also the heavy 
fabrics of the United States, which oppose those of 
Great Britain in many third markets, are all manu- 
factured by water-power. See Mr. Kempton's state- 
ment above. 

6. While combinations among the operatives of the 
cotton manufactures of America and the continent of 
Europe are unknown or ineffective, they have long 
existed among those of this country in a form com- 
pletely organized and powerful, with the effect not 
only of raising the prices of labour, but also of imposing; 
a variety of restrictions upon our manufacturers in the 
management of their factories, much to their inconve- 
nience, and proportionally to the benefit of their 
foreign rivals. 

7. The money prices of provisions have been much 
higher in Great Britain than in the manufacturing 
countries of the continent of Europe and America. 
Without referring here to the influence of this circum- 
stance upon the price of labour, and supposing, ybr 
the present, the wages paid by the British manufac- 
turer and his foreign rivals to be the same, still this 
state of things would not prove that the foreign manu- 
facturers could derive no future advantage from the 
low-priced provisions of their workmen. In the event 
of that more serious struggle, which in the natural 
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progress of competition is likely to take place, the 
cheapness of the means of subsistence, by conferring a 
higher condition upon the foreign workmen, leaves 
more room for a reduction of wages. Mr. Kirkman 
Finlay, a great authority in these matters, says, ** I 
think the difference would be this, that, if the amount 
of wages paid in Great Britain were absolutely neces- 
sary for the comfortable subsistence of the workmen, 
it would be quite clear that, whatever pressure there 
might be, those wages could not be permanently 
reduced ; but, if the money wages paid in America are 
sufficient to get a great deal more than the absolute 
necessaries and comjbrts of life, then, if there is a pres- 
sure upon its manufacturers, they can so reduce the 
wages as to meet that difficulty, and by that means 
unde7'sell the manufacturers here^* 

8. The heavy taxation, local as well as general, borne 
by all producers of commodities in Great Britain, must 
operate in favour of their rivals. High-priced pro- 
visions and labour are not the only media through 
which taxation increases the burdens of the British 
manufacturer. This cause operates still more directly 
by imposts upon almost every department of his 
business, — taxes on his postages, on his clerks, on his 
bills, promissory notes, and policies of insurance, on 
his advertisements, on the money which he borrows 
and pays, and on the transference of the landed pro- 
perty which he buys or sells. The duties on fire and 
sea insurances levied yearly on the cotton manu- 
facturers of Great Britain have been estimated as 
follow : — 

* Report on Commerce, Manufactures, and Shipping* 



INTRODUCTION. xlix 

1. Annual duty of 3«. per £100, paid foi fire insurances £. 

on £20,000,000 sterling, invested in mills, ware- 
houses, &c 30,000 

2. Duty for sea-insurances of 2«. Gd. under, and 5t» 

above 30f. premium per £100 (being an average 
of Zs. 9d.) of duty on £20,000,000 (the exports of 
cotton in 1835) 37,500 

Total insurance taxes • • • .£67,500 



9. Since combinations among workmen, high priced 
provisions, and heavy taxation, keep up the price of 
labour, and the absence of these three evils have just 
the opposite eflFect, the cost of spinning and weaving 
must be perpetually enhanced in Great Britain, com- 
pared to its amount in foreign countries. The Table 
of Mr. Greg, page xxxiii, shows the advantage of 
the Swiss over the British spinner in 40's yarns, to be 
in the preparation processes upwards of 7 per cent., in 
the spinning process upwards of 50 per cent., in reeling 
and bundling upwards of 47 per cent, and in con- 
tingent expenses nearly 3 per cent., upon the cost of 
these different items as compared in the two coun- 
tries ; — ^whilst Manchester has only 24 J per cent, of 
advantage in interest of capital &c. upon a similar 
comparison; the difference in the cost of the yarn 
being 16j per cent, in favour of Switzerland. 

The heavy cloths, in which the competition of Ame- 
rica has been principally felt, are woven with coarse 
yams from Nos. 10 to 20. It appears from the sche- 
dule of the prices of spinning in the factories of the 
United States, compared with the prices paid for the 
same work in Glasgow annexed to Mr. Kirkman 
Finlay's letter to Lord Ashley in 1833, that the prices 
of spinning these numbers of yarn were^ for a given 

c 
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quantity, 4^. in the United States, and 4*. lid. in 
Glasgow, being 22 per cent, in favour of America. 
The prices of carding the same numbers were in the 
United States 6*. 7jd. per week, and in Glasgow 
7s. \\d, per week, being 7 per cent, in favour of 
America. 

In the operation of dressing the warp of heavy goods, 
the American has an advantage of 50 per cent, in price, 
and in weaving of 25 per cent. ; being, upon the two 
taken together, an advantage of 36 per cent. The 
total charges of dressing and weaving, are — 

In England, per piece .... \s. 2id, 

In America „ lOjd. 

Or, 36 per cent, of the charges per piece in favour of 
the United States. 

10. While the wages paid by the foreign manufac- 
turer are less, the labour performed in return for them 
18 longer continued. By the Factory Regulation Act, 
the British manufacturer is subjected to a variety of 
restrictions with respect to the number of hours during 
which he is entitled to work his factory, and the de- 
scription of persons whom he may lawfully employ, 
while in all these points the manufacturers of America 
and of the continent of Europe are perfectly unre- 
strained. Of this freedom they do not foil to avail 
themselves. The per cent age of additional time thus 
gained by the manufacturers of these countries, in com- 
parison with those of England, is, on the average, in 
America and Prance, 13 per cent. ; in the Tyrol, 10 
percent. ; in Prussia and Switzerland, 17 per cent. : the 
mean of the whole being no less than 14 per cent, 
gained on time. A piece of domestics containing 
1 51bs. of yam, and costing 22^., when spun and woven 
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in a factory working 12 hours per day; would cost 
only £1.1^. 7id. in a factory working 13 hours ; being a 
saving of 4^^. per piece, constituting 7i per cent, on 
the fixed charges of spinning, and 6 per cent, on the 
charges of weaving. 

The superior skill and dexterity of British operatives 
have been assumed as constituting one of our chief 
advantages. Their experience must no doubt be more 
extended, in proportion as the range and variety of 
British fabrics are greater than those of any other 
country; but, in such goods as the foreigners carry 
into neutral markets, the superiority of the British ope* 
ratives is a point by no means decided. Manufactu- 
rers of the United States, and of some parts of the Con- 
tinent, claim for those employed by them at least an 
equaUty within the sphere of their own production, 
and to which their competition with the fabrics of 
Great Britain is necessarily limited. The late remark- 
able ingenuity of the American artisans, in their me- 
chanical improvements, gives no countenance to the 
notion of their inferiority. 

The impolicy of the import tax on cotton wool is so 
glaring as hardly to require illustration. A tax on 
Uie raw materials of such manufactures as are prin- 
cipally consumed within the United Kingdom, would 
be comparatively harmless; but since two- thirds at 
least of British cotton goods are exported, a tax upon 
their raw material operates as a bounty upon the cot- 
ton manufactures of other nations. Where duties have 
been imposed on importation, as in the case of sugars, 
wines, spirits, &c., a corresponding drawback on their 
exportation has been always allowed : yet cotton, as 
if undeserving of fiscal justice, has been ever smce the 

c2 
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year 1798 persecuted with a series of imposts^ in 
twelve successive rates, all tending to turn the balance 
in favour of our foreign rivals in that trade. No 
government except our own, possessing any pretensions 
to the title of enlightened, lays a tax upon the import 
of cotton wool, which is not countervailed by an equi- 
valent drawback on exportation. The peculiar pres- 
sure of the competition in America is upon those 
coarse yams, and heavy cloths, for the production of 
which it possesses the advantages of an indigenous raw 
material, unencumbered with taxation, and procured at 
the minimum cost of carriage. The spinning also of 
the continent of Europe has been hitherto directed 
principally to the coarse numbers of yarn which are 
worked up into heavy fabrics, and with the elBFect of 
depriving this coimtry of almost all the European cus- 
tomers whom she not long ago supplied. 

The very existence of this country depends on re- 
taining an ascendancy in the cotton manufacture, as 
the principal means of enabling her to sustain the 
enormous burden of taxation accumulated by the war- 
funding system. Were Great Britain as free from taxes 
as the states of America or the continent of Europe, 
she might surrender to them a share of her cotton 
trade without suffering any national misfortune, but 
she has nothing to spare, without involving her people 
in distress, and her public credit in jeopardy. 

In 1833, the total consumption in Great Bri- lbs. 

tain of foreign and colonial cotton wool wag 293 , 682 , 976 
Off, 11 per cent, for colonial 32,305,126 

261,377,850 
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£. s, d. 

Duty on above, at ^ of a'penny • 340,335 15 
Duty on colonial, at 4d, per cwt. 4,807 6 

Duty on total consumption . • 345,143 1 

The average loss by waste upon cotton wool in spin- 
ning being about 12i per cent., the manufacturer 
drawing back duty would be a loser to that extent, 
unless a correspondent allowance were made upon the 
exported weight. 

The following facts place in a strong point of view 
the encroachments of the American cotton manu- 
facture upon the British in foreign neutral markets.* 

The Chinese Commercial Guide, which is a collec- 
tion of details respecting foreign trade in China, pub- 
lished by John Robert Morrison, at Canton, states that, 
during the year 1834, the importation from America 
of cotton long cloths amounted to 134,100 pieces, and 
of cotton domestics to 32,743 ; while of cotton goods 
the whole importation in British vessels consisted of 
75,922 pieces. It further appears, from Bell's Com- 
parative View of the Commerce of Bengal during 
1833-4 and 1834-5, that during the latter year the 
imports of American piece goods were nearly the 
double of the imports of the preceding year — viz., 
24,745 pieces for 1834-5, from 12,800 in 1833-4. 

Mr. William Gemmell, of Glasgow, who was for 
several years in the habit of supplying Chili with 
cotton domestics, has latterly been obliged to abandon 
the trade, after an unsuccessful competition with the 

* See an able pamphlet on The Impolicy <if the Tax on Cotton 
Wool, by Alexander Graham, Esq., published by the Associated 
Cotton Spinners at Qlasgow, in 1836. 
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manufacturers of the United States, although he com- 
bines in his own works the operations both of spinning 
and weaving, so as to ship his goods at the lowest 
possible cost in this country, and although he has the 
advantage of selling them by his partners abroad.* 

Mr. George Wilson, of Rio de Janeiro, writes, "We 
fear that we shall be under the necessity of re-shipping 
to Rio all the domestics that we brought down with 
us, as the market of Port AUegr6 is completely over- 
drawn by the Americans in this article, f 

Of the Manilla market, Mr. W. P. Paton reports 
55,240 pieces of 36 inches wide, and 7,000 pieces of 
28 inches wide gtey of American manufacture ; while 
of British manufacture, for the same period, there were 
only 1,832 pieces. 

Mr. Gibson, Aux Cayes, writes in 1834, '^ that in 
unbleached domestics, a class of goods of great 
importance, the Americans were cutting out the 
British." 

Mr. John Heugh, of Malta, states, "that the ' 
Americans had in a great measure driven the British 
article (cotton domestics) from the market.'* 

Mr. Atkinson, of Smyrna, writes, "Domestics are 
a very current article of consumption, but almost 
20,000 pieces have lately arrived principally from 
America." 

A mercantile house at the Cape of Good Hope, 
^bout twelve months ago, sent patterns of American 
domestics, as sold at certain quoted prices, to their 
correspondent at Glasgow, requesting that supplies 
might be forwarded from this country, provided they 

* See his affidavit iu Graham's Impolicy of the Tax on Cotton Wooi* 
t Ibid. 
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could be afforded at the same rates as the American 
goods. As it was found on inquiry that British 
domestics could not be shipped at these prices without 
a loss^ the firm could not procure the supplies of goods 
thus requested.* 

In a statistical table, which was published in a late 
'^ Lowell Mercury/' that manufacturing town is said 
to contain nine incorporated companies^ possessing a 
capital of 6^530,000^ under whose management there 
are 22 mills. These mills are mounted with 100,380 
spindles and 3,554 looms. They employ 4,775 
females and 1,415 males, and manufacture 702,000 
yards of cloth per week ; consume 229,700 lbs. of cotton 
wool per week, and 400,000 lbs. of sheep's wool per 
annum; they bum annually 7,250 tons of anthracite 
coal and 4,100 cords of wood; use 37>950 gallons of 
oil, 10,500 of which are olive oil. These companies 
manufacture 36,500,000 yards of cotton cloth per 
annum, in doing which they use 11,424,400 lbs. of 
cotton wool or 32,604 bales, each poimd of cotton 
making 3-^ yards of cloth. The average wages of 
females in all the nulls, clear of board, is 2 dollars 
per week, and that of males, boarding themselves, is 
1 .25 dollar per day. 

This manufacturing town, now so great, was only 10 
years ago a complete wilderness — ^not a tree was then 
cut down for the purpose of building the place. 

The Prussian commercial league at present includes 
nearly the whole of Germany. The states that have 
actually joined in it are Saxony, Bavaria, Wurtem 
burg, Baden, Hesse Cassel, Hesse Darmstadt, Nas- 

.* See affida?it8 of the above statemeDts in Oraham's JmpoHctf, 8fc» 
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sau, Frankfort on the Maine, and two or three other 
minor states. Holland and Belgium, Mecklen*. 
burgh, Brunswick, and Switzerland, will also be ob- 
liged eventually, for their own protection, to give in 
their adhesion. In short, Austria being excluded on 
the one side, and France on the other, it seems likely 
that the league will comprise, in a few years, the whole 
of the countries now mentioned, together with the 
Hanse towns. The real object of the league is the en- 
couragement of the manufactures of Saxony and Ger- 
many, with a view to the exclusion of England alto- 
gether. If the union be not disturbed by political con- 
vulsions, the United Kingdom may be effectually 
shut out at no remote period, unless by repealing our 
corn laws, and the duties on cotton wool, we shall be 
enabled to cheapen labour, and undersell the manufac- 
turers of Germany. The mean price of wheat of the 
first qualities at Hamburg, Amsterdam, Antwerp, and 
Stettin was on the 18th January, 1836, £1. 8^. Id. per 
quarter, while it was in London, £2. 4^. 6d. per quarter; 
being 58i^ per cent, higher here than in the four 
above-mentioned places. The mean price of wheat at 
New York and Philadelphia for several years back may 
be taken at an average of £1. 18^. 6rf. per quarter, 
being about 38 per cent, below the British average of 
the ten years prior to 31st December, 1832. The 
extra cost of flour in Britain during these years, com- 
pared to that in the United States, will of course be in 
the same proportion. 

In the weaving of heavy fabrics of average breadth, 
made of yarns from No. 16's to No. 24's, each 
power-loom requires about 250 lbs. of flour per annum, 
while in the lighter yarns from Nos. 40's to 50's, 
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each power-loom requires 156 lbs. Now^ supposing 
the one-half (say 50,000) power-looms to be employed 
in heavy, and the other half in light fabrics, and the 
hand-looms estimated at only 250,000, to consume on 
an average eighty-three pounds each, the whole flour 
used annually by the British cotton looms will be 
146,607 bags of 280 lbs., which at £1. 15^. per bag 
(the lowest average price of the monthly rates of the 
year 1834,) will amount to the sum of £256,652. If 
to this we add one-third more, on account of the flour 
used in making up the bleached goods, and take the 
cost of the whole above that of flour on the conti- 
nent, corresponding to the comparative average prices 
of wheat there, during ten years prior to 1832, at 50 
per cent., we shall find the British manufacturer V 
whole extra cost annually, in flour used in his busi- 
ness, above the cost of the same quantity on the con- 
tinent, to be £171,041. Thus, 

50,000 power looms, on heavy fabrics • at 250 lbs. 12,500,000 

50,000 ditto on light ditto . . at 156 lbs. 7,800,000 

250,000 band looms, on heavy and light do., at 83 lbs. 20,750,000 

m I 

41,050,000 ' 



41,050,000 lbs. at 35«. per 280 lbs. . . £256,562 
Add one-third for bleached goods • • 85,521 

£342,803 

Fifty per cent, extra cost on that sum is, 
£171,041. 

Observations made by the Author in a Tour through 
the Cotton Factories of France and Belgium, in 
the Autumn o/1835. 

During the years 1825, 1826, and 1827, the num- 
ber of cotton factories increased with such rapidity in 

c5 
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'France, under its pampering system of home mono* 
poly and export bounties, as to raise their supply of 
goods far beyond the demand, at least, relatively to the 
prices of production. The consequences were a rapid 
and unparalleled fall in their value. Credit was widi- 
drawn by the capitalists from the manufecturers at the 
moment of their utmost need ; many mills were shut 
oip ; and the cotton trade suffered losses which it has 
but lately been able to repair. 

Towards the end of 1829, indeed, the equilibrium 
"being well nigh restored between supply and con- 
sumption, manufacturers began to resume their former 
activity ; but this gleam of prosperity was soon 
clouded by warlike alarms, political disorders, and the 
cholera, all of which, unfortunately, came in the train 
of the revolution of 1830. It was not till the spring 
of 1833 that confidence and comfort became the lot 
of the French cotton trade. 

These crises have not, however, been unfruitful of 
good. They have compelled cotton-mill proprietors 
to improve their establishments, to spin better yam, 
and at a cheaper rate ; introducing everywhere most re- 
markable ameliorations into the whole system of the 
cotton industry, becoming the spirit and intelligence 
of a mighty people. 

The yarns which have been during the last two years 
exported into Switzerland, from Alsace, in considera- 
ble quantities, have stood their ground agamst Eng- 
lish yarns in all the ordinary degrees of fineness. At 
Tarare also the fine yarns from the Mulhausen market 
fetch the same prices as the English. In this case, 
however, the French spinner has the duty on our yams 
as an additional profit over the English spinner. The 
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principal part of these improvements is due to tlie 
perfection of the modern machinery constructed in the 
workshops of Alsace^ in consequence of whicb the 
spinning-frames go far more rapidly, and turn off far 
more work, than they formerly did. I have seen t 
machine in Alsace which cards, draws, and roves 
cotton waste, for low numhers of yam, with an eco- 
nomy of labour and time truly marvellous, and un- 
equalled, I believe, in any part of Great Britain. 

This was in the factory of MM. Schlumberger and 
Bourcart, at Guebwiller, one of the most magnificent 
valleys of the Vosges, where water and steam work 
with gigantic rivalry. 

The bobbin-and-fly frames of 200 spindles each, 
constructed and mounted in M. Schlumberger's fac- 
tory, are, I believe, the most productive machines of 
the kind in existence. The spinning motion is com- 
municated by leather straps, running upon the edges 
of horizontal discs fixed to the spindles, in a very in- 
genious manner, so as to give a smooth motion without 
the possibility of slipping. 

The castings of iron and brass, as well as the ma- 
chines made from them, seem to be as perfect at 
Guebwiller as in the best workshops in Manchester. 
The fluted drawing-rollers are pecuUarly beautiful, 
and, as well as the spindles, fetch a higher price all over 
France than those imported from England. 

M. Schlumberger's mules have 396 spindles, and 
spin everything from No. 20 up to No. 230 English. 
On counting the time of a stretch of both 130's and 
150's E., I found them to be exactly 52 seconds 
each, the length being 56 inches E. Hardly any of 
the threads broke, affording the best proof of the good- 
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ness of the preparation, the excellence of the mule, 
and the skill of the spinner. One spinner with three 
piecers works a pair of mules. 

This establishment contains 54,000 mule-spindles> 
which are employed as follows : — 

27,000 for spinning from 47's to 82*8 e. 

24,000 ,, 118 to 200 b. 

3,000 ,, 35 to 47 e. 

600 for waste from 5 to 6 

In one of his mills there are 94 double cards, in 
another 190 single ones; 1,200 operatives are employed 
in them both. 

Messrs. Dollfus, Mieg, and Co., at Doernock, near 
Mulhausen, have 500 operatives employed in their fac- 
tory, in which they spin 30's f. warp=:35*4's e., and 
40'sF., weft=47*2'sE. 

There are 150 cards, of which the one-half are 
finishers, and the other breakers; 44 of them have 
drums 36 inches f. in diameter ; and 106 have drums 
18 inches. 

There are four successive drawing-frames. 

The bobbin- and-fly frames have 120 spindles each. 
They are constructed by MM. Andre Kcechlin, and 
Co. The spindles revolve by means of a snail working 
in bevel wheels, with oblique teeth. Rovings vary 
from Nos. 1 to 20's f. (= 1 1 • 8's to 23 • 6's e.). From 
15 to 16 kilos. (31 to 35 pounds £.) are turned off in 
12 hours' work, of No. 10 f. 

Most of the mules have 240 spindles ; a few have 
360 spindles. Each pair is worked by a man and two 
girls. The stretch of 56 inches f. (60's e.) for No. 90*8 
f. (106 •2's e.) is performed very uniformly (by the 
second's watch) in 54''. A stretch of 36*s e. is spun in 
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25" by one spinner, and one pieeer for the pair of 
mules. 

There are 107 mules in the factory. 

50 cards are arranged in one superb gallery, about 
14 feet in height. The card-ends do not fall into tin-cans, 
as in England, but each of them is conducted down to a 
covered conduit on the floor, mounted with a friction- 
roller opposite to the centre of each card. The tender 
fleece descends vertically from the delivery-roller, makes 
a rectangular turn as it enters the square opening in the 
lid of the conduit, glides along the friction-pulleys in 
company with the 49 other ribands, all in contact, which 
are sustained by a horizontal travelling apron. They ad- 
vance without pressure or extension, and finally turn 
up at the end of the gallery to be wound upon a large 
bobbin. Whenever one bobbin is filled, the attendant 
turns round the swing frame in which it plays, and 
thereby puts its companion empty bobbin immediately 
in its place. The economy of labour by this arrange- 
ment is not the sole advantage. The card-ends are 
much more uniform in texture than those subjected to 
handling and breaking in the tin-cans {pots f.) 
Nothing can be more striking than to see 50 powerful 
carding engines, thus pouring forth their fleecy fillets 
in a spontaneous, never-ceasing stream, with only one 
attendant to swing round their receiving reels alter- 
nately. The mechanism is called Couloir a cardes, 
that is, card' end ducts, consisting of an endless 
travelling band, running along a range of horizontal 
guide-pulleys. 

Before giving any further details illustrative of the 
very advanced state of other cotton manufactories in 
France, I shall lay before my readers an abstract of 
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Dr. Bowring's evidence before the Silk Committee of 
1832, on this subject, which, in flattering the pride of 
the English people, has served to blind them as to the 
risk of foreign rivalship. Dr. Bowring had derived 
his information avowedly at second hand, and appar 
rently from some of the visionary non-practical cotton 
spinners in the neighbourhood of Paris, who plunged 
into a complex mechanical art while utterly unversed 
in its mysteries. The Doctor's abstract principles are 
sound, but their application seems to me erroneous, 
from his estimating too meanly the intellectual and 
physical resources of the French nation. 

*^ While, according to the best calculation, 7,000,000 
of spindles are employed in England to manufacture 
more than 240,000,000 lbs. of cotton, in France, ac- 
cording to the return of the commission which reported 
on the cotton trade, 3,200,000 spindles are employed 
to manufacture 66,000,000 lbs. ; so that where the pro- 
tected French manufacturer produces only 66,000,000 
lbs., the unprotected EngUsh manufacturer would, 
with the same number of spindles, produce nearly 
110,000,000 lbs. ; or if the English manufacturer pro- 
duced at the same rate as the French, instead of 
240,000,000 lbs. he would produce only .144,000,000 
lbs. In England it is estimated, according to the Par- 
liamentary Returns, that 700,000 persons are engaged 
in the different branches of the cotton manufacture, and 
they produce nearly four times the quantity which is 
rendered in France by 550,000 persons, according to 
the returns of the French commission : that protection 
has thus led to the waste of more than two-thirds of 
the whole amount of labour employed on the protected 
articles. The French cotton manufacturers have had 
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llie benefit of this prohibitory system ever since the 
peace^ and^ according to the statement made by their 
commission, it costs the country 47,000,000 fr. per aft- 
num beyond the sum at which the same articles might 
be imported from England; this is the result of 
eighteen years' protection, yet the testimony of the 
French manufacturers is that the very existence of 
their business is rendered doubtful from year to year.'* 
— Report of Silk Committee, p. 586, 22d June, 1832. 

'^ I think that in almost all the articles of taste and 
fashion the French possess a superiority of between 30 
and 40 per cent. ; I think the English have a greater 
superiority than this in those manufactures, such as 
cotton, where mechanical aptitude is brought to bear." 
— P. 593. *^ I have had evidence enough to satisfy me, 
in the peculiar position in which I was placed, that at 
the present moment the importation of cotton-twist (by 
smuggUng) is from 15,000,000 fr. to 20,000,000 fr. I 
can also speak, from my own personal knowledge, of 
the large clandestine importation of cotton-twist from 
Switzerland into France." — P. 593. 

'^ At this moment, of the capital invested in the 
production of cotton-twist, I think I may state the 
great proportion is absolutely lost, and the loss of the 
rest is inevitable. I have had occasion to examine 
the operation of the system upon a very wide scale, 
and I state, as a general result, on the details of which 
I should be able to give evidence to satisfy honourable 
members, that this protective experiment has cost the 
French nation since the peace £200,000,000 sterling; 
and their prohibitory experiment has wholly failed . in 
accomplishing any one object for which it was in- 
tended. Wherever there are unfavourable circum- 
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stances, such as are now connected with the cotton- 
twist trade in France, they can be no more subdued 
by protection than a geranium can be made to flourish 
in Ireland. I am satisfied that no industry can or will 
succeed that is not of natural growth; that all 
attempts to force industry have been fatal and ruin- 
ous to the nations that have made the attempt. 

'^ If I had expected that the general state of manu- 
factures in France would have been gone into, I would 
have brought some information which would show 
that the situation of the cotton manufacture is dis- 
couraging in the extreme ; the expressions of distress 
which have emanated thence are stronger than have 
ever been heard even in this country. I have now 
found among my papers an address to. the King, pre*- 
sented in the present year from Mulhausen, the seat 
of one of the largest manufactures in France, the first 
sentence of which is, ' Our looms are wholly aban- 
doned, and our labourers without food.' The whole 
number of looms in the district du Nord was stated 
by Chaptal at 10,000 : now, as evidence of the pros- 
perity of that district, I will mention that in March 
last the cotton manufactory of Rouval-les-Doullens^ 
established only four years ago by a well-known indi- 
vidual (who came to England and visited our most 
improved establishments), at a cost of 1,400,000 fr., 
was sold for 308,000 fr. ; there was a sacrifice there- 
fore of between 70 and 80 per cent, of the whole in- 
vested capital.* 

* Similar sacrifices were made two or three years ago in England 
upon some considerable iron works, now in the most prosperous 
ftate* 
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Q. *' If this trade was so distressed in March last, 
how do you account for an article in the Journal du 
Commerce, which says — ^ that our manufactures and 
those of Torcoing are in a satisfactory state, because 
the manufacturers of SRoubaix, who employ them, sell 
their woven goods easily; within the last eight months 
the manufacturers of woollen yam cannot supply the 
demands which are addressed to them ; their profits 
are enormous^ also the number of looms has been 
trebled in two months ; all labourers who wish to la- 
bour, can find labour at 125 to 150 cents per day.' "— 
A, " It is impossible for me to account for the intro- 
duction of a particular article into a foreign newspaper." 
— -P. 631. "I am intimately acquainted at this moment 
with the proprietor of one of the largest factories in 
France for the production of cotton-twist, and he 
assures me that he considers seven-eighths of capital 
invested as irretrievably lost." 

Q. " With what countries were we in competition 
when it (our cotton trade) was rising?" — A. "We 
were in competition with France." 

Q. " Do you mean during the war?" — A. " Yes; 
there was great production of cottons there." 

Q, '' Do they find their way into this country now ?" 
— A. ** Yes, wherever there is a peculiar beauty ; and, 
notwithstanding the disadvantages under which the 
French labour, they bring some cotton articles of 
fashion into this market. Koechlin, of Mulhausen, 
a large manufacturer of cottons, has, I know, been a 
considerable exporter for this market." 

Q. " Is it not the fact, that as soon as any inventions 
took place in the cotton manufacture in this country, 
they were carried to France, and manufactories esta^ 
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blished upon the same principle ?*' — A. *' Yes, but not 
immediately.* In France a great change has taken 
place in opinion; this prohibitory system has been 
tried in all its bearings; its consequences are beginning 
to be felt; the people are gradually setting right 
their miscalculations, and the Government is begin- 
ning to feel its way." 

In opposition to this last statement everything which 
I saw and heard during my recent tour in France, 
warrants me to say, that the people and the Govern- 
ment are more than ever enamoured of their pro- 
hibitive system. 

How adverse the prevailing spirit in France is to 
freedom of trade, appears in a very striking light from 
the Avant'propos prefixed to the translation of my 
" Philosophy of Manufactures," lately published in 
Paris under the patronage of the Ministre de tinti- 
rieur. 

" If we compare the exportations of Prance and 
England in the products of the four textile manu- 
factures of cotton, wool, flax, and silk, we shall obtain 
an exact indication of the superiority of our neighbours, 
and the result cannot fail to attract the meditations of 
our manufacturers towards the work of Dr. Ure, in 
which they will see the causes of these advantages, 
and the means of procuring them. We have not ven- 
tured to modify the opinions of the author, notwith- 
standing the difference which we have remarked be- 
tween his theories in political economy, and the ideas 
received in France. Even the painful sentiments which 

* There are foreign agents in Manchester who send over to the Con- 
tinent, drawings and descriptions of every new machine of any im- 
portance* 
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we have experienced as Frenchmen, in reading certain 
passages of the ' Philosophy of Manufactures/ has 
not prevented us from maintaining a strict neutrality^ 
In fact, as the work was written with the best inten- 
tions, it should be published in Prance just as it appeared 
in England^ in order that the whole of it maybe properly 
judged, and that the system may be fairly unfolded be- 
fore the eyes of the reader." 

Among the beautiful valleys of the Vosges moun- 
tains, which bound the plain of Alsace to the west, that 
of St. Amarin is not the least remarkable. At its 
mouth is the ancient but small city of Thaim, famous 
for its cathedral spire, of the same style and age as 
that of Strasbourg, as well as for its scenes of useful 
industry. Higher in the expanded bosom of the valley 
is the vast establishment of Wesserling, the most pictu- 
resque, peaceful, and well ordered manufactory which I 
have ever seen. It bursts upon the traveller's sight Uke a 
vision of fairy land. The pine- topped and craggy moun- 
tains that tower on either side, the sunny slopes covered 
with clustering vines, the river here tumbling in a cas- 
cade and there spreading into a little lake, give life and 
brightness to the sloping lawns of the middle space, 
while the huge ruins of ancient castles, hung upon the 
cliffs, in contrast with the elegant mansions of the pro- 
prietors, embosomed in a grove of venerable oaks 
below, unite to make Wesserling an object of universal 
admiration. Wherever we turn our eyes, the greatest 
activity reigns; the meadows, the corn-fields, even 
the factories present the most agreeable variety of 
pictures. 

Messrs. Gros, Devillier, Roman, and Co., the rich 
proprietors, of whom the first and the last-named 
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reside with their families always on the spot, devote 
much of their attention to the amelioration of their work- 
people, to the exercise of a noble hospitality towards 
visiters, and to the cultivation, ornamental as well 
Bs productive, of the country. The works of Wesser* 
ling consist of cotton-mills, power and hand-weaving 
of calicoes and muslins, bleaching grounds, and print 
works. 

The calico printing was commenced so far back as 
the year 1760. 

The spinning mills, the loom-shops, the bleach-field, 
and cylinder press-rooms, date from the year 1802. 

The establishment is placed at a distance of two 
leagues from all towns, and in the central point of nine 
villages, containing a population of from 12,000 to 
14,000 souls. There is no other manufacture within 
a league of it. 

Feelings of philanthropy presided at the origin of 
Wesserling. The first founders had for one of their 
objects to give comfortable employment to the natives 
of the valley ; and they have been rewarded by an in-^ 
vincible attachment on the part of their work-people, 
JVIost of them are proprietors of a house and a little 
land, which their families cultivate, and the whole of 
them have rights to the use of the pasture-common. 
Their chief agriculture is that of the potato and of 
meadow-grounds, and they all possess cattle. They 
are Roman Catholics, while their masters are Pro- 
testants of the Genevese church ; but both live in the 
mutual charities of religion. 

The language of the country is still German, as of 
old, and the temperament of the people is a little 
phlegmatic, but docile ; their intelligence may be 
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developed with a little pains^ especially that of the 
female sex. 

The proprietors founded^ 16 years ago, k savings' 
bank for the operatives, which pays interest at 5 per 
cent. ; and they study to persuade the youths, at their 
outset in life, to become depositors. Its success in- 
creases from day to day. The work-people have be- 
sides benefit societies, managed by themselves ; but as 
the state of wages and employment seldom varies, they 
do not suffer from the vicissitudes of trade. 

A skilful medical man is attached to the establish- 
ment, who furnishes, gratuitously, the requisite medi- 
cines and attendance to the workers and their famiUes. 

Each of the villages round about has one or two 
well-conducted schools ; and at Wesserling itself there 
is an upper school, erected by the public authorities, 
as the model seminary of the canton. It is calculated 
to form the judgment and morals of its pupils. 

The partners of this great firm, ten, I believe, in 
number, have a paternal regard to their dependents, 
and enjoy, as I have said, their filial affection in return ; 
so that the workmen of Wesserling are moral and 
faithful to a degree rarely equalled in any body of 
either manufacturing or agricultural labourers. 

^* It is to be desired," says the benevolent M. Roman> 
'^ that a law should be passed in France, like that of 
England, to regulate the daily hours of labour, as 
well as the ages of children employed in factories, and 
to provide for their education." In the absence of such 
legislation, the heads of this establishment have in- 
stituted rules which determine a regular course of pro- 
motion in the factory, for the encouragement of zeal, 
dexterity, and good behaviour. 
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Statistics of the Spinning Mill. 

Its moving power is an overshot water-wheel made 
ou the ventilating plan^ by Mr. Fairbairn of Manchester, 
possessing a force of 60 horses. In summer, when the 
supply of water becomes scanty, it is aided by two 
steam engines, together of 52 horses' power, constructed 
upon Woulfe's principle, by Aitken and Steel, with 
three cylinders, and working at a pressure of 3 J at- 
mospheres. They consume only 6|. lbs. avoirdupois 
of coal for each horsepower per hour, which is about 
one half of what is generally consumed by the Lan- 
cashire and Lanarkshire steam engines. The mill 
contains 24,000 mule-spindles, and has recently been 
placed in connexion, when necessary, with a second 
water-wheel, built upon the spot by an able Welsh 
engineer settled lower in the valley. The quantity of 
yarn spun annually is 528,000 lbs. avoirdupois, or 
about 17,600 bags, into Nos. firom 30's to45's metriques 
('35-4's to 53-rs EngUsh). All the yam is manu- 
factured into calicoes and muslins by the company. 

The mules are mounted with from 180 to 240 
spindles each, and are worked by young women from 
16 years and upwards. No girls are admitted 
under 13 years of age. The number of spinsters 
was about 260 at the period of my visit, but they were 
to be increased ere now to 320, when the new miU 
would be finished. Each mule is worked by a young 
woman and a girl piecer. Every spindle produces 
upon an average 29^ lbs. avoirdupois of yam in 300 
days of the above counts. Louisiana cotton-wool is 
used for warp, and Upland Georgia for weft. The 
hours of labour are 14 J per day; and the wages are 
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1 fr. 50 c, about 1^. 24rf., to the spinner (who is 
however paid by weight), and 90 centimes, about 8td. 
to the piecer. The workmen in the preparation rooms 
earn 1^. 2^^. a-day; grown-up girls from 9d. to lOd.; 
younger girls from 5d. to 6d. Mechanics, carpenters^ 
&c., earn from Is. 3d. to 2^. lOrf. a-day, according to 
their power and skill. 

The Weaving Department. 

At Wesserling itself there are 150 power-looms, 
which weave very beautiful goods, not only plain and 
tweeled calicoes, but also striped muslins for the ele- 
gant prints, which render this establishment celebrated 
all over the world. There are besides 1,650 hand- 
looms, distributed through 70 work-shops, belonging 
to the firm^ and dispersed among the nine villages 
above noticed. One hundred looms are scattered in 
private houses among the miountains ; they weave alto- 
gether about 70,000 pieces, 33 aunes (42i yards) 
long, 34i inches e. wide ; but some are broader and 
others narrower. The finest yams worked up into the 
best^ muslins are procured from the manufactories of 
Guebwiller and Munster. 

The looms and dressing machines altogether 
occupy about 2,000 persons, who are mostly young 
men and women 16 years of age and upwards. The 
daily wages are as follows : — 

Winders, 60 to 110 centimes, from 5^<i. to lOid. 

Warpers, Ifr. to Ifr. 50c , , Hd. to U, ^d. 

Dressers, 2fr. to 2' 75c. , , 1». 7d» to 2*. 2Jrf. 

Hand-loom weavers, 80c. to 120c ,, 7Jrf. to llj<i. 

Power-loom weavers, Ifr, to l*75fr. , , 9Jrf. to ls.5d. 

MusUn hand-loom weavers. Ifr. to l*50fr. , , 9^. to Is. 2|<i. 
Total 1,748 workpeople employed in the weaving factory departmentt 

The details of the bleach-works and print-works do 



/ 



« I 



Ixxii INTRODUCTION. 

not belong to the present volumes. I shall content 
myself with stating the total number of operatives :— 

In Spinning 320 

Weaving 1,748 besides those whp work in their own houses. 

Bleaching 38 

Calico printing 1,070 

Total operatives 3,176 

I can assure my readers that entire confidence may 
be reposed in the preceding statistics^ most liberally 
communicated to me bv M. Roman himself. The 
mechanical power employed at Wesserling is as 
follows : — 

One hydraulic wheel for spinning • • • 60 horses' power. 

One y , for power-weaving, &e. 34 ,y 

One ), forwashingy pumping, &c. 20 ,^ 

One , , for the Calender, &c. • 10 , , 
One turbine (new horizontal water-wheel) for 

calico-printing machine • . • • • 7 , , 

One hydraulic wheel, turning shop • . • 2 > , 

One , , at St. Amarin, power weaving 30 , , 

One ,, bleaching • • • • . 15 99 

Two steam-engines, for spinning. . . • 40 ^, 

One , , and dressing warp 40 , , 

One , , madder dyeing 12 , , 

One , , power-weaving 30 ^ , 

Total horses' power 300 

The power-looms worked very steadily at the rate 
of 96 to 100 pecks a-minute ; and as they go 14i hours 
a-day^ instead of 1 \h> as in England^ they will turn 
off more than an English power-loom, making 120 
pecks a-minute. For llj : 144 :: 100 : 126. Thus 
the English loom would need to make 126 pecks a- 
minute to do the daily work of a loom at Wesserling. 
One young woman tends two looms^ as in our 
factories. 
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, In the several power- weaving establishments which 
I visited in France and Belgium, I always found that 
potato-starch was greatly preferred to the best flour 
for making the dressing paste. The following recipe 
was obligingly given me by M. Philip Gros at 
Wesserling. 

In 275 lbs., or 27 i gallons of water, heated to 154^ 
Fahrenheit, in a copper, dissolve one pound nine 
ounces of blue vitriol (sulphate of copper), mix tho- 
roughly 33 lbs. of potato-starch with 5 J gallons of 
water at 90° Fahr. in a pail, and pour this mixture 
into the copper-boiler (not iron), and let the whole 
boil for half an hour, stirring all the time with a 
wooden ruler. The sulphate of copper prevents 
moulding and fermentation. It should be employed 
fresh, and made from day to day. The semiputrid 
paste used in some of the Scotch and English loom- 
sheds is an abomination. The most skilful manufac- 
turers on the Continent have carefully proved the de- 
cided superiority of potato-starch over flour-paste for 
their power-looms. They consider it cheaper and better. 
A pound of it may be made in Lancashire for two- 
pence, and it will go much further than a pound of 
flour. 

In the year 1 834 there were 540,000 mule-spindles 

at work in the department of the Haut-Rhin (Alsace), 

which consumed annually about 15,600,0001bs. E. of 

cotton-wool; being nearly 52,000 bales of cotton 

chiefly American and Egyptian ; and produced 

13,200,000lbs. of yarn of many different numbers. 

The raw material may be valued at . 18,000,000fr. 
The yarns at 35,000,000 

Difference • 17,000,000 

VOL. I. d , 
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Of the cost of manufacture^ one-half may be 
reckoned wages of labour^ and the other half general 
factory expenses. The number of operatives of both 
sexes employed in the mills of that department is 
about 18,000, old and young. 

M . Nicolas Kcechlin, one of the Deputes of the 
Haut-Rhin, a cotton manufacturer, and President of 
the Chamber of Commerce of Mulhausen, in his ex- 
amination before the Enqu^te Commerciale of the 
French ministry in 1834, as well as in his Replique, 
to certain observations made upon that evidence, pub- 
lished in 1835, gives the following statement of th6 
cotton trade of the world. 

** The manufacture of cotton-wool amounts, in — 

Kilogrammes.* 

Groat Britain, to 150,000,000 

France 40,000,000 

United States 18,000,000 

China, being one-half the crop of India . 15,000,000 
Switxerland, Saxony, Prussia, and Belgium 17,000,000 

Total 240,000,000 

*' The consumption of cotton in France is nearly one- 
fourth of that of the United Kingdom, and as we spin 
in France, for reasons to be afterwards specified, 
a little more per spindle than they do in England, we 
must have about 3,500,000 spindles, producing 
annually 34,000,000 kilogrammes of yarns of every 
sort; 105,000,000fr. (£4,200,000 sterling, nearly) 
may represent the reduced actual value of the 
machines and the factories, calculated at the rate of 
30 francs per spindle. Formerly well-mounted mills, 

* One thousand kilogrammes is very nearly one ton English; and 
50 kilogrammes, therefore very nearly 1121bs. ' 
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like those of Alsace, cost from 50 to j55 francs per 
spindle, whilst at present they may be erected, with 
the most improved machinery, at the average price of 
from 40 to 43 francs per mule spindle. 

*' In regard to the quality of our yams, I think that 
for the numbers which constitute nine-tenths of the 
consumption, we have nothing to envy in the English. 
Alsace exported, during the late commercial crisis, a 
considerable quantity of yams to Switzerland, and it 
was able to stand well in the market against those 
from England. Several of our leading mill-owners 
-paid a visit to the English factories in the course of 
last summer (1833), and they have assured me that 
they saw nothing particularly interesting, and that 
except in the higher numbers, Alsace was not a whit 
behind hand. It is, besides, of little consequence to 
Prance to spin the finest numbers, as there are but a 
few establishments for the purpose in England, and 
they produce enough for the wants of the whole 
world. Most of these fine-spinning mills have existed 
for many years; their sunk capital is long since 
realized, and hence they could easily destroy the 
competition of any new factory. 

*' Our 3,500,000 spindles produce annually, as I have 
said, 34,000,000 kilogrammes of yarn, worth upon an 

average 170,000,000 fr. 

^'And consume 37,000,000 kUo- 

grammes of cotton-wool, worth . 88,000,000 
** Leaving for the cost of labour, fuel, 

repairs, interest of money and. 

profits 82,000,000 

*' The number of work-people employed in our cotton^ 
mills may be estimated at from 80,000 to 90,000. 

d2 
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Their average daily wages are Ifr. 30c* (1^. 2Jd.) per 
individual. 

** In comparing our cotton industry with the English, 
I may observe that during the war, and for want of 
intercourse with our neighbours, the construction of 
our machines was infinitely inferior to theirs. I was 
personally struck with this difference, when I made a 
tour in England in 1810, by means of a foreign pass- 
port ; I was the better qualified to judge, as our own 
jBrm then undertook to fit up factories for spinning, 
and furnished in fact the first machinery to M. Nicolas 
Schlumberger. But at the present day, in his esta- 
blishment, as in the others of Alsace, traces of the 
old machines are hardly to be found. Many proprie- 
tors have renewed them three several times. MM. 
Schlumberger, and Co., have erected their mill for 
spinning the fine numbers in a style of perfection 
which has many a time astonished even the English 
spinners. 

" In England, in consequence of the competition 
among the numerous machine-makers, and the low 
price of the iron and coal, the machines are much 
cheaper than in France. A mule costs in Alsace 
ten francs per spindle, — in England it may be had for 
six ; but luckily for us the greater expense of building 
among our neighbours makes a compensation of 
about 25 per cent, in our favour on the edifice itself. 
Upon the whole, the cost of erection may be reckoned 
one-third less in England than in Prance, a disad- 
vantage which our government should study to com- 
pensate by a reduction of duty on the importation of 
machines, by improving the means of internal inter- 
course, and especially by facilitating the transport of 
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coals. Most of the mills in Alsace are moved by 
water-power; those which depend upon steam-power 
place from four to five per cent, of the price of their 
yarns to that account. At Manchester the fuel forms 
not more than one per cent, of the cost of spinning. 

" Yet the English do not economize their fuel as we 
do. They employ five kilogrammes of coal (lllbs.) 
per kilogramme of yarn, of Nos. 30 to 40, whilst we 
consume not more than four kilogrammes for the same 
weight of yam." 

" From a calculation, taken from one of the most con- 
siderable cotton-mills in Manchester, it appears that 
a spinner conducting two mules containing together 
620 spindles, produces no more than 125 kilogrammes 
of yarn in the week (2801bs. English) Nos. 36 to 38 
English, or one kilogramme for five spindles per week. 
Our spinners in Alsace are at least equally productive. 
It must be remarked, indeed, that the hours of labour 
in the English mills are limited by law to 1 1 J hours 
per diem, whilst they extend pretty generally in Alsace 
to from 13 to 14 hours, without reckoning the meal- 
times." 

" The following are the mean weekly wages at Mul- 
hausen, Manchester, and Zurich ; there are mills, how- 
ever, in the valleys of the Vosges, where the wages are 
one-third lower than at Mulhausen. 

" Nicolas Kcechlin and brothers pay — ^the spinner 
14fr., the piecer 5fr., the card-tenter 6fr., the la- 
bourer 9fr. 

^' Mr. H. at Manchester, pays — ^his spinners 38fn 
each on an average, the piecers lOfr., the card-tenters 
12fr., the labourers 20fr. 
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" Mr. E. at Zurich, pays — ^the spinners 12fr., the 
piecers 3fr., the card-tenters 5fr., the labourers 8fr. 

'' These three establishments spin chiefly from 
Nos. 30 to 35% (35 ^'s to 41 ^'s English). 

*' At Mulhausen the expense of spinning one half a 
kilogramme of the said yarns, is as follows : — ^wages 31 
centimes; power, heating, and lighting, lie; interest 
of sunk capital and sinking fimd (from 10 to 15 per 
cent.) 17c.; general expenses, repairs, &c., 13c. 
Total 72c. 

'' At Manchester — ^wages 52c. ; power, &c., 3c. ; 
interest, &c.. He; general expenses, &c., 10c. 
Total 76c. 

" At Zurich — ^wages, 10c. ; water-power, ; interest 
&c., 15c.; general expenses, &c., 15c. Total 60c. 

" The following is a statement of the cost of spinning 
half a kilogramme of weft from Nos. 42 to 47*2 
English. 

- '' Wages 17c. ; interest, &c., lie. ; general expenses, 
&c., 19c. Total 47c. 

^' One of the principal spinners of Alsace gave me 
the following statement for last year. 
, " A mule of 396 spindles produced daily 18 kilo- 
grammes of No. 307;„ warp, (No. 35-4's English), 
which at the then current price of 5fr. 20c. per kilo- 
gramme, amounted in value to 93fr. 60c. 
. '^ In spinning these 18 kilogrammes, 20 kilogrammes 
of Louisiana cotton wool were consumed at, the price 
of 2fr. 60c. per kilogramme . . . 52fr. 

" Cost of spinning per mule (everything 

included) 20fr. 

Total 72fr. 
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* Hence the daily profit on this mule of 

396 spindles was . . . . • 21fr. 60c. 

This spinner reckoned no more than 56c. for the 
cost of spinning his half-kilogramme of yarn. 

" It results from these calculations/' says M. N. 
Kcechlin, " that Switzerland has a slight advantage 
over us, especially wherever our mills are driven by 
steam-power; that France, everything being taken 
into account, has an advantage over England; an 
advantage which will increase in proportion as the 
duties on the raw materials, and on the iron shall be 
reduced, and that the privileges of the ports which 
give the English at present an advantage in the pur- 
chase of cotton wool^ shall be suffered to pass away with 
the prohibitive system. Our house at Loerrack in the 
grand duchy of Baden, received a few weeks since some 
yarns from England, which came to very nearly the 
same price as the Swiss. 

The import duty on the cotton wool in France in- 
creases the cost of the yarns from Nos. 30 to 40% 
(35 • 4's to 47 • 2's English) by about 5 per cent., and 
that of the coarser yarns by about 10 per cent. The 
actual duty on the cotton wool of the United States is 
20fr. per 100 kilogrammes, or about 8*. 2d. per 110 
lbs. English; nearly ^d. upon 10 pounds, that is, nine- 
tenths of a penny per pound, — but there is a fully, 
equivalent drawback on the exportation of the manu- 
factured cottons. 

" In regard to the weaving department, if we assume 
for a basis the manufactures of Alsace^ it would follow 
that the 34,000,000 kilogrammes of French yarns« 
would require, to convert them into cloth, 270,000 
looms, employing 325,000 operatives, at the average 
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daily wages for each, of 75 centimes (7d. English). 
The following is a statement which I received the other 
day from Switzerland, where weaving has always kept 
its ground against English competition. This state- 
ment is calculated for a cut of 50 aunes, which is 
afterwards divided into two pieces, three-quarters wide, 
and 75portees (porters). 

Cotton yarn, at the market price . . 29fr. 55c. 

Cost of weaving 7 20 

Warping and dressing .... 60 
Repairs and interest 75 



39 18 



The aune (ell) therefore costs in Switzerland 78 
centimes, of a quality equal to what is now sold in 
Alsace at 90c. ; including the extraordinary profit at 
present on yarns. Thus between the cost price in 
Switzerland, and the sale price in Alsace, just now 
when business is very brisk, there is a difference of 
only 15 per cent. It appears that the cost of manu- 
facturing calicoes in Alsace is 22c. the ell, in Man- 
chester (power-loom cloth) 24c., and in Switzer- 
land 19c. 

*' The bulk of the Alsace fabrics is a calico intended 
for printing, which is exported to the Swiss printers 
only in certain cases ; viz,, when the yarns are cheaper 
in Alsace than in Switzerland, from an occasional glut 
in our markets. The qualities for printing which suit 
the consumption of France, suit neither the English 
nor the foreign markets in general ; so that the French 
surplus can find no other good vent. This circum- 
stance, however, will, on the other hand, prevent the 
surplus stocks of England, manufactured for different 
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markets than those of France/ from inundating our 
country." The subject of printed calicoes^ extensively 
considered by M. Koechlin^ does not fall within the 
scope of the present publication. 

Great misapprehensions prevail concerning the 
physical and moral condition of the fectory operatives 
abroad^ especially in the fertile region of Alsace* 
They have b6en represented as being mostly Protest- 
ants, and in very comfortable circumstances.* There- 
can be no greater mistake. Indeed the most remark- 
able proof which can be adduced how greatly Pro- 
testantism is propitious to enlightened industry, is the- 
fact, that among the great multitude of factory pro- 
prietors in Alsace there is but one Catholic, though 
the country is covered with popish shrines, and the- 
working classes are devotees of the Komish communion. 

The Societe Industrielle of Mulhausen, distin- 
guished for the science and patriotism of its members, 
when recently called upon by the Minister of Instruc- 
tion, to give him an account of the state of the ope- 
ratives of that district wrote as follows : — '^ They are 
allowed a quarter of an hour for breakfast, and an hour 
for dinner ; working for the most part from five in the 
morning till eight at night Each family sleeps gene- 
rally together in one room, which is a cellar or a 
garret of the smallest possible dimensions. Their 
furniture is wretched, often only " un grabat pitoyable 
pour toute la famille." They are very ill-clothed, 
often need the aid of the Societe de bienfaisance ; 

* The French (in Alsace) ''appeared a very comfortable set of 
people." See Edwin Rose's Evidence before the Factory Commission, 
First Report, D. 1, 121 and, Mr. Cowell*8 comments upon it in the Sup- 
plementary Report, p. 119. 
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and are very dirty, especially those in the spinning 
mills. " Dans les ateliers on entend souvent les 
propos les plus scandaleux, que les enfants saisissent 
avec aviditfe, et repetent avec une satisfaction revol- 
tante. Beaucoup des ouvriers vivent en concubinage, 
lis appellant ces sortes d'unions mariages a la Parisi- 
^nne, et en ont fait un verbe allemand^ parisiren.** 

" If Sunday be a day of rest and tranquil pleasure 
to those who work in a moderate manner tlirough the 
week^ it is^ on the contrary, a day of debauchery and 
-orgies to those who, having been kept at labour beyond 
all reasonable bounds, take that occasion to riot in 
their liberty. Hence it is not uncommon here to see 
drunkards of from 12 to 1 5 years of age. Their degree 
of instruction is very slender. All their physical, and 
in consequence all their intellectual faculties, are ex- 
hausted with toil. This grievous evil can be re- 
moved only by a law like that enforced in England 
during the last two years. Certain enlightened pro- 
prietors have established at their own expense schools 
within their mills, at Mulhausen, and especially 
M. Naegely. 

, ^' The cruel conduct of parents in sending their 
children at an almost infantine age to the factory, 
seldom fails to entail fearful retribution; for when- 
ever the children begin to discover the mercenary 
bargain of which they have been made the victims, 
they take the first opportunity of renouncing the filial 
engagement, and of abandoning their parents. And 
this alienation (desaffection) in the- family, aggra- 
vated often by the brutality and ignorance of its head, 
is one of the main causes of the misery which prevails 
dmong multitudes of the workpeople." 
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" The operative spinners of Mulhausen are gene* 
rally pale^ and subject to chronic catarrhs which de« 
generate often into phthisis. The piecers and card- 
tenters sometimes lose the first joints of their fingers. 
The weavers are often seized with chronic rbeu'^ 



xnatism/' 



It is to be hoped that the French Ministry and 
Legislature will no longer lend a deaf ear to these 
powerful appeals of their most enlightened nianu- 
facturers in favour of humanity ; nor allow the world 
to suppose^ that like their late master Napoleon^ they 
?u:e willing to sacrifice the well-being of their people to 
international pride and rivalry, — a patriotism meanly 
spurious. 

Cour de Lorraine, in Mulhausen — Factory of Jean 

Kcechlin and Co. 

No. 32's. Fr. = 38's. English; warp, a stretch of 
five feet English in 28". 300 spindles in each mule^ 
two pairs being worked by one spinner, one piecer, 
and one creeler or scavenger : three halfpence are 
paid for spinning one pound of cotton into such yam : 
20 lbs. of yarn are turned off daily by each mule. 
But of No. 28's. Fr. = 33's, E. from 22 to 231bs. are 
turned off in the day. 

Each floor is 120 feet long, 40 wide, and 11 high, 
and contains 12 mules. There are three floors in that 

mill. 

40 cards, 22 fine and 18 coarse. 
3 bobbin-and-fly frames, containing 88 spindles each. 

5 do 50 do. 

. 3do 42 do. 

3 drawing frames of 8 heads each. 
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Time of work from five in the morning till eight at 
night; out of which 15 hours IJ hours are allowed for 
meals, leaving for employment 13 J. 

The workman who superintends the batting and 
spreading-machine is paid 50 sous a-day. Piecers earn 
from 10 to 12 francs in 15 days, or from four to five 
shillings a- week. Creelers, or scavengers, from 5 to 
6 francs in 15 days. 

Card-tenters, 20 sous a-day. 

Bobbin-and-fly tenters, 30 sous a-day. 

Manager of the factory, 100 Louis per annum. 

The factory of M. Nsegely at Mulhausen is a modern 
structure in comparison with that in the Cour de Lor- 
raine. It forms a great quadrangle of masonry, with a 
spacious court in the middle. There are 80,000 spin- 
dles mounted in mules, bearing from 300 to 396 each, 
one-half of them being of the latter number. I 
counted three stretches in 76", each 56 inches long, of 
warps. No. 35's English counts. His new mules 
were to go still quicker, though this is very good work. 
Breakages very few. There is, in fact, no handsomer 
or better going factory for these numbers of yarn than 
M. Naegely's at Mulhausen. A pair of mules of 
396 spindles is worked by one spinner, two piecers, 
and one creeler or scavenger. The spinner receives 
two francs upon an average for 13| hours work ; the 
piecer one franc, and the creeler (Jbobineur) eight sous, 
(something less than eight halfpence). Only 800 
operatives were employed at that time in the mill ; but 
a great many more would be engaged, when the new 
part, just built, was filled with machinery. Thirty 
hundred weight of cotton yarn was then spun daOy 
with his existing 37^000 spindles ; and seven hundred- 
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weight of cotton-wool was put through each breaker 
finisher-card in a day of 13^ hours. 

The cost of bringing the cotton-wool from Havre 
over-land to Mulhausen, and all the district rounds is 
5^ sous per lb., which includes also the duty on im« 
portation. 

Of the order maintained in the cotton manufac- 
tories of Mulhausen, the following Public RegtUa- 
tions of Mr. Charles Noegely's mill afford evidence : 

Article 1. Every operative who enters the establish- 
ment may quit it within 15 days^ and his master has in 
that time the power of dismissal ; after which he and the 
operative must each on his part give a month's notice. 
This notice of discharge or quitting must be given in 
the counting-house on the pay-Saturday, before the 
time of receiving pay; it will be inscribed in a register 
with the date; those operatives, however, who are 
dismissed by the master for ill behaviour or mis- 
management lose that benefit, and may be discharged 
upon the instant. 

2. The hours of employment will be stated in a 
printed bill. If any derangement of the steam-engine, 
or the preparation machines, or any other circumstance, 
should call for night-work, each operative is bound to 
give it; provided it do not exceed one night in the 
week without his consent. 

3. The ringing of the bell will announce the entrance 
of the workpeople ; a quarter of an hour after it ceases, 
the janitor will shut the gate and make a report to 
the counting-house of those who are too late. The 
sick are required to give previous intimation, in order 
to avoid a fine. The bell-ringing will in like manner 
announce when the operatives are to quit the mill. 
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' 4. Every operative who comes too late^ or who stays 
at home without leave, will be fined in double th« 
Talue of his absent time ; the minimum of this fine 
will be one-third of a day's wages. 
. 5. There is no suspension of employment but on 
the Sundays and legitimate festivals ; absence on every 
other occasion will be considered as misconduct, and 
punished according to the preceding article ; an appeal 
being always open, however, to the Concile des 
PrudC homines, 

6. No operative can quit the mill during the 
working hours, unless he shows the janitor a permission 
to do so ; and if the janitor neglects his duty in this 
respect he will pay a fine of 50 centimes, and the 
operative will be punished for misconduct. 

7. If an operative is enquired for, the janitor will 
call him, and make the visiter wait at the door. It is 
strictly prohibited to admit, without permission, any 
one not employed in the mill; and operatives who 
shall introduce any person, under any pretext whatever^ 
will incur a fine of fifteen days' work. 

8. The overlooker, or the workman charged with 
repairs, each in his own department, is alone em- 
powered to remedy what is wrong ; they will be called 
vpon for this purpose by the operative ; but he himself 
must not pretend to make the slightest repair^ under 
the penalty of a fine of two days' work, and the 
damages which may proceed from his interference. 

9. All the operatives, without exception, employed 
in the workshops of the mill, are personally responsible 
for the preservation of the took and other objects 
entrusted to them; such of these objects as cannot be 
found when wanted will be replaced at their expense. 
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< 10. No operative is to remain in the mill during 
meal-time; he must enter only into the apartment 
assigned him> and if by any accident the moving power 
is stopped, the operatives are strictly forbidden to run 
into the other rooms; they must, on the contrary, 
remain close by their machines. Every disobedience 
of this order will be punished with a fine of half a 
day's work. 

11. A bell will be rung daily, at an appointed hour, 
to warn the operatives to clean their spinning ma^ 
chines, which they must attend to under a penality of 
25 centimes ; and after every general cleaning, which 
will take place once a week, an inspection will be 
made, and those operatives who have ill cleaned their 
machines, will be fined in one day'^s work, or more 
according to circumstances. 

12. Every operative who gives in bad work will be 
fined in proportion to its defects ; as also every one 
who returns his waste stuff ill sorted. The breakages 
committed in the workshops will be paid for by all the 
workmen of that shop, unless they point out the indi- 
vidual in fault. This order comprehends also the 
passages, staircases, and dining-room. 

13. The rate of wages, and the remuneration paid to 
operatives working by the piece, as well as the 
minimum of the amount of work to be done, are to be 
settled according to circumstances, and will be intima- 
ted in bills. Each operative is held bound to conform, 
to them, as well as to the regulations hung up in each 
room. 

14. It is strictly forbidden to smoke within the 
precincts of the factory^ under a penalty of a day's 
work. 
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15. The operatives who come to work in a state of 
drunkenness^ or who disturb the peace, will pay a fine 
equal in value to two days* work, besides the correc- 
tional punishment authorized by the laws. 

16. It is forbidden to make or deposit any nuisance 
in the court-yard. The lieux daisance must be kept 
clean ; and whoever defiles them will pay 50 centimes 
to the porter in charge of them. 

17. The janitor is ordered to inspect every opera- 
tive on going out of the mill ; every person must con- 
form to this measure, often indispensable, as well for 
the interests of the proprietors, as of honest work- 
people themselves. 

18. To prevent the risk of fire, no workman is 
allowed to extinguish his lamp without an order. The , 
lanterns of the workpeople will be in general furnished 
with a candle, and kindled by the porter, under the 
penalty of a day's labour. 

19. It is strictly forbidden to enter, or leave the 
mill, unless by the door leading to the high-way, or to 
go out by the windows of the ground-floor under a 
penalty of six francs. 

20. Spinners cannot change their piecers or creelers 
without the consent of the overlooker, under the 
penalty of half a day's labour. 

21. The operative who will make known at the 
counting-house a breach of trust committed by another 
operative, will be recompensed, and his name will be 
concealed. 

22. Every act of disobedience on the part of the 
workpeople a gainst their master, or against the persons 
invested with his authority, will be punished according 
to circumstances, with from one day's to five days* 
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labour; and the violator will be held responsible for 
whatever mischief may occur. 

23. The operative detected in throwing cotton or 
waste into the water-closets, or any other place, will 
be fined in five days' work. 

24. The workpeople are forbidden to touch the 
heating or lighting apparatus, the water-stop-cocks, 
and conduits in the apartments, as well as the moving 
power, under the penalty of a day's work, and paying 
for the damage they may occasion. 

25. In return for the protection and paternal cares 
which all employed in the establishment may expect 
from their chief , they promise him attachment and 
fidelity as well as the disclosure of everything con- 
trary to order, or to his interest, which may come 
to their knowledge. 

26. The present Regulations will be suspended in 
all the apartments, and if any one of them be de- 
faced or torn,' the persons in that apartment will pay 
a fine of five francs, should not the person in fault 
be pointed out. 

The above Reglement de Police, is printed in two 
columns ; the one French, the other German. 

I passed some agreeable days at Rouen, visiting 
under the hospitable auspices of M . Barbet, Maire 
and Depute, the objects most interesting among its 
cotton manufactures, but I need not occupy my 
reader's time with the details, which would be nearly 
a repetition of what has been already laid before them. 
Should any one entertain doubts concerning the excel- 
lence of the engineering and machine-factories of 
France, he may have them very readily dissipated by 
calling, on Messrs. Barker, Rowdcliffe, Sudds, and 
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Atkins^ at Rouen^ who can show him as perfect tools 
as any which exist in England. They will see one 
of Fox's best planing-machines, value £900, Sharp 
and Robert's key-groove cutting-tool, and many others 
of equal beauty and productive power. These gen- 
tl^aaen prefer the coal of Mons to that of Newcastle 
at the same price; the former being more dense and 
durable in the furnace. 

The cotton manufacture round Lille, and in the 
whole of the department of the North of France is 
also in a state of signal prosperity.* 

Political events have within these few years operated 
very injuriously against the cotton industry of Bel- 
gium ; hemmed in by prohibitive France on the one 
side, by hostile Holland on the other ; exposed to the 
Prussian League on the northern land frontier, and the 
formidable competition of Great Britain by §ea. The 
cotton-spinners of Ghent merit more sympathy than 
they seem to receive from the actual government, which 
dislikes them on account of their very natural attach- 
ment to their late king, who aided them with capital^ 
and laid open to their enterprizes the richest islands 
of the Indian Archipelago. Belgium enjoys, however,, 
excellent facilities for manufacturing cottons, in the 
cheapness of her fuel, iron, and labour, as well as in 
her central situation, her admirable means of internal 
transport by roads and canals, and her commodious 
harbours of Antwerp and Ostend. 

Some of the factories which I visited at Ghent are 
most creditable to their proprietors. I know of no 
power-loom-shed in Great Britain so magnificent^ so 

* No fewer than 60 new cotton-mills were in course of erection last 
year in France. 
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well lighted^ and so well aired, as that of M . Claes* 
Decocq, in that city. Here 600 looms are distributed 
in two lofty glass galleries, each 275 feet long and 50 
feet wide, more like a royal conservatory of plants, 
than a weaving factory. The looms are of the best 
construction, they make 110 shots in the minute, and. 
as they work 14 hours a-day, except on Mondays, 
when they work only 9J hours, it is easy to see that 
in productive power they surpass most of the power- 
looms of England. 

The dressing-machines, 32 in number, turn off each 
per week from 40 to 50 cuts, of 100 Flanders auneSy 
equal to 76 J yards English. The dressers receive in 
wages 20 Frenchfrancs ( 16j.) weekly for the above stated 
hours of employment. The whole of these machines 
are moved by a steam-engine of 40 horses' power, on 
the system of Woulfe, working at a pressure of 3 J 
atmospheres, and consuming hourly, about seven 
pounds of coals per horse power. The establishment, 
including the purchase of ground, cost altogether 
800,000fr. or £32,000, very nearly. 

M. Claes- Decocq has a spinning-mill at a small 
distance from his weaving factory, where I was not 
a little surprised to see mules making four stretches of 
number 32 yarns regularly every minute. Each mule 
carries 240 spindles, and is worked by one spinner, 
one piecer, and one creeler ; the wages of the three is 
18 francs (somewhat less than 15«.) a- week; of which 
lOj^d English, are daily paid by the spinner to his 
two assistants, leaving about 9«r. &d, a- week to himself. 
One spinner was pointed out to me who had turned off 
115 kilogrammes (2411bs. avoird.) of yarn No. 30 in 
die course of the preceding week ; but he worked 14 
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hours instead of the average 13^, and was reckoned a 
superior hand. The waste was only eight per cent, 
in Upland Georgia cotton-wool, indicating very careful 
and cleanly manipulation in the whole process. 

There are excellent machine factories in Ghent, one 
of which, belonging to Mr. Bell, an English mechanical 
engineer, has lately produced an improved bobbin- 
and-fly frame which turns oflF 350 kilogrammes of 
rovings (7701bs. English), being about 26 per cent, 
more than had been previously produced. 

I visited several other cotton factories in that city, and 
observed them to be all actuated by a zealous spirit of 
eptiulation, against their French and English competi- 
tors. They complain, and probably not without reason, 
that from the moderate import duties into Belgium, 
the refuse articles of the English and French trade of 
the preceding season, are not unfrequently poured into 
the Brussels market at very low prices, and from the 
caprice of public taste preferred to the home-made 
articles of more recent date. It is well known that 
many of our great manufacturers can afford to make 
a sacrifice upon the remainder of their printed goods 
at the end of the season, in consequence of the profits 
which they have realized at its commencement. 

The cotton manufacture of Belgium receives its raw 
material nearly free from import duty; for it pays 
only 4id, on 112lbs., whereas that of the United' 
Kingdom pays 70d. The mean price of wheat in 
Brussels, per English quarter, is about 34,y. Good 
beef costs at Ghent 4d. per pound English; refined 
sugar 7d,, coffee 4d., tobacco 9id, ^ 

The following comparative table of wages is given 
by the merchants of Brussels in their Memoire sur la 
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Fabrication et le Commerce des Tissus de Coton en 
Belgique. Dec. 1834. 



Daily wages in Ghent, 


Mulhausen, 


Kouen, 


Manchester. 


Spinners . f. 2- 50 to 3* 00 


2-00to3-00 


2-50to3-50 


6-25 


Weavers . 1-25 1-50 


1-25 2«00 


1-50 1-75 


2-90 


Printersofl j.gg g-OO 
calico j 


1-25 3*50 


3*00 6*00 


5-00 


Labourers 1-00 1«50 


1-25 1-50 


1*50 2*00 


2'00to3-00 


Women .. 0*75 1-00 


1-25 2-00 


1'25 1-50 


1-60 3«00 


Children . 0'35 0-75 


0-25 0*75 


0-6 I'OO 


0-50 1*50 



The import duty on 100 kilogrammes of white 
cotton goods into Belgium is 60 florins (108fr. 84c. 
French, about 21*. 9d. per cwt. English); and 80 
florins (145fr. 12c. French) on importing 100 kilo- 
grammes of printed calicoes. Upon the heavy white 
goods for common wear, the actual duty amounts in 
some cases to from 30 to 50 per cent, ad valorem. 
This law is favourable only to the importation of the 
finer and lighter qualities of cotton goods. Cotton 
yarns, Nos. 30 to 40, are, according to the writers of 
the above memoir, somewhat cheaper in Belgium than 
in Manchester, and considerably cheaper than the 
protected yarns of Mulhausen and Rouen. The same 
holds true of the cloths woven with these yarns. 

Concluding Remarks. 

One of my principal aims in writing this treatise, 
and the Philosophy of Manufactures, has been to make 
our legislators and other influential citizens, familiar 
with those factory arrangements, operations, and ma- 
chines, which constitute the main sinews of our national 
strength, so that they might learn to enact such wise 
and equal laws as would at once maintain the revenues 
of the state, and ease the burdens of the people. * An 
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experience of many years in teaching the principles of 
the mechanical and chemical arts to pupils of every 
grade of education, has, I trust, enabled me to present 
the objects of research in as intelligible a manner as 
their complexity would permit. In the present, as in 
my preceding work, I have used the utmost diligence 
to collect the best information upon every subject, and 
have had the good fortune to procure the assistance of 
several skilful manufacturers, and mechanicians, in 
surmounting various difficulties which I encountered 
in the explanation of the diversified and intricate series 
of operations of our cotton manufactures. 

TTie chef d'eeuvres of mechanism, like those of music, 
poetry, and painting, can be ill appreciated by persons 
unacquainted with their respective principles, or who 
have not qualified themselves by special study to 
compare their results with the difficulties conquered, 
and to trace out the scientific resources put in requi- 
sition. The ordinary education and amusements ot 
life, indeed, may in some measure cultivate a taste for 
the fine arts, and may lead individuals to contemplate 
with real or pretended pleasure even their more homely 
productions ; but they afford no adequate preparation 
for scanning the devices of ingenious machines. Few 
fine gentlemen, however much they may have been dis- 
tinguished by academical honours, have any accurate 
conception even of the mechanical and physical mys- 
teries shrouded within their watch-case; and fewer 
still can recognise the beauty, wisdom, and beneficence 
embodied in those factory machines which now bear up 
their country through all the financial embarrassments 
which have been created by its classicial statesmen, 
making it triumph over an invidious world, which. 
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more justly afraid of its peaceftil industry than of its 
military prowess, holds Watt and Arkwright in higher 
reverence than all its proiid patricians. 

Prom this neglect of the practical sciences in the 
education and studies of English gentlemen, it hap- 
pens daily, that undue encouragement is given to 
empirical projectors, that false judgments are formed 
concerning "enterprizes of great pith and moment," 
that the most absurd questions are put to witnesses 
by the members of parliamentary committees, that the 
most irrelevant or inconsistent answers are recorded 
in their reports, and that the criticisms of many of our 
periodical writers on works of a scientific cast are 
preposterous in the extreme, praise being lavished on 
the gossip compiler because he exacts no intellectual 
elfibrt from the common run of readers, but withheld 
from the experimental inquirer and discoverer of new 
&cts, whose researches tend to raise the standard of 
public thought, and to enlighten the paths of national 
industry. Thus they do double injustice ; by unde- 
served obtrusion of frivolous books on the public eye, 
and by casting as far as they can, a transient shade 
over others of solid merit. The evil, indeed, is of no 
long duration, for substantial knowledge will out- 
last vague verbiage ; but it betrays an unsound state 
of mind, in a country so dependent as this is upon 
the application of science to the arts of life — ^to dis- 
parage or undervalue it, because it Ues above the 
routine of novel reading, and may cost a little pains to 
comprehend. Many an Aristarchus in literature would 
be sorely puzzled to understand the simplest imple- 
ments of modem manufacture ; for if the mind be net 
opened in youth by .such studies, it becomes imper* 
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vious to them when its faculties lose their pliancy with 
advancing years. They should^ therefore, form an es- 
sential part in the education of all classes of society ; 
of the noble and rich, as well as the humble artisan. 

Academical philosophers have been long wont to re- 
gard the polished instruments of their minute researches 
in pneumatics, optics, and astronomy, as the most ex- 
quisite specimens of mechanical skill, and to consider 
the larger machines subservient to commercial industry, 
as of a far less refined and elegant description. Yet 
a dispassionate judge of mechanism, who should now 
compare the most exquisite apparatus of the London or 
Parisian philosopher, with that of the Manchester tool- 
maker or spinner, would arrive at an opposite conclusion; 
for there is certainly no instrument made for the purpose 
of pure science which can compete in truth of adjust- 
ment, delicacy of finish, or elaborateness of design, 
with the planing machines, the bobbin-and-fly frames, 
the bobbin-net machine, or the self-acting mule-jenny. 
The spirit of factory invention has, in mechanism at 
least, given to the Lancashire mind and fingers a de- 
cided superiority over the nicest handicraft artisan of the 
metropolis, and has changed their old contemptuous 
term of country-work, into one of genuine eulogium. 
The tiny bobbin and carriage* of the bobbin-net lace 
frame would puzzle a liOndon workman to make 
with due delicacy of form and mobility of adjustment 
in the course of many hours, and would thereby, at 
least involve an expense of a crown ; but it is made 
with the precision of a mathematical instrument by 
the factory operative, in the course of a few minutes, 
and at a cost of only threepence. 

* See Plate IX. 
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The student^ therefore^ who is solicitous to learn the 
resources of mechanics^ must not stop short at the 
frivolous and inoperative models^ so extravagantly be- 
praised in schools and colleges, but investigate the 
admirable engines of the cotton trade. Here he will 
find a series of organs, instinct with intellectual pur- 
pose, conspiring to form fabrics inimitable by the most 
dexterous hand, and working for years with unde- 
viating promptitude. In complexity, as well as per- 
fection of organization, the factory machines surpass 
all others, just as the human body does a zoophyte. 

Our fine spinning-mills are, as Mr. Tufihell justly 
observed, the triumph of art, and the glory of England*, 
they need fear no competition, nor are they, in fact, ob- 
jects of foreign rivalry. The delicacy of their machinery, 
the difficulty of keeping it in order, the dexterity of 
their hands, and the limited and fluctuating demand 
for their products, are well known to other nations. 
Of the perfection at which the art of spinning has now 
arrived in Manchester, a wonderful specimen was a 
few days ago given me by Thomas Houldsworth Esq., 
M. P. : — yam, spun in his magnificent factory for 
the French weavers, of which a single pound contains 
450 hanks of 840 yards each, the whole, therefore, 
extending 215 miles in length, or nearly the distance 
between London and Paris. The Sea-island cotton 
wool, from which the yarn is made, is of exquisite qua- 
lity ; consisting of regular cylindric filaments, about 
one three-thousandth of an inch in diameter, as mea- 
sured in the micrometer microscope.f The thread 
itsjelf is only one three-hundredth of an inch thick, 

* Supplement to Factory Commission Renort. 
t See Vol. i. p. 82, fig. 9. 
VOL. I. e 
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being much finer than a human hair. The tissues made 
of it will surpass the far-famed robes of Dacca> styled 
in Oriental hyperbole — ^the wtwen wind. 

May I be permitted to conclude with the general 
observation^ that there is no greater act of injustice^ 
none mpre detrimental to society, than to withhold or 
withdraw the meed of renown from the real benefactors 
of our race. 

<^ iQuique sui memores alios fecere merendo." — Firgil. 

A desire to possess the esteem and gratitude of our 
fellow creatures, though not the highest, is yet one of 
the most legitimate motives of meritorious exertion ; 
one which should never be wantonly repressed by giving 
currency to either contemporary or posthumous ca- 
lumny against a usefid citizen. Under a conviction of 
the moral importance of this maxim, I have taken con- 
siderable pains to investigate anew the early inventions 
of our factory system, and to award the share of com- 
mendation justly due to their respective authors. My 
researches have been altogether dispassionate,influeticed 
by neither local nor party bias, but sokly by the love of 
truth and fair dealing. They have led me to conclude 
that the genius of Sir R. Arkwright has been most un- 
duly depreciated in some modern publications, and that 
it deserves to hold, as formerly, a pre-eminent place in 
the temple of English fame. No one ever denied him 
the praise of sagacity and prudence in completing his 
new system of industry, which has made the world tri- 
butary to England, upholding its energies amidst wars 
unparallelled in expenditure. Would a man of his 
sound discretion, in claiming parliamentary protection 
for his patent,, against a partial decision of a court of 
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law^ have appealed by name to prior inventions^ as he 
did in his case to the patent of Paul^ if he had stolen 
from that source^ as his modem detractors insinuate 
or, indeed, if there had been any true similarity between 
them? In such circumstances his very appeal for 
redress would have ensured his condemnation. 

It is therefore obvious that if Arkwright had per- 
chance looked into the original specification of Paul, 
which is not likely, for it was so completely buried in 
oblivion, that his antagonist lawyers, in the course of 
their elaborate investigations during two Chancery 
suits, never alluded to it, he must have seen its im- 
practicable structure, and essential difference from his 
own operative machine, as I have demonstrated at 
page 216 <?/ stq, of the present volume. 
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Note to Page viii. of the Introduction. 



But for the regenerating functions of the Poor- Laws 
Amendment Act, the manufacturing industry of England, 
and especially its most fruitful field, the cotton trade, would 
have soon fallen under the same blight as the agricultural 
had done, and have eventually shrunk under the freely 
expanding growth of rival nations. That master-piece of 
human legislation, framed, it is said, in a great measure, by 
our all-accomplished jurist, N. W. Senior, Esq., Professor 
of Political Economy in Oxford, was passed with most tri- 
umphant majorities in both Houses of Parliament. There- 
was but one economist in Europe, of any note, who did not 
hail it with delight as the harbinger of a brighter day to the 
morals, agriculture, and manufactures of England. His 
furious tirades and false predictions may be seen in the 
London Courier, of May 5, 7, 10, 12, 13, 14, 16, 19, and 
24, 1834. They are ins'tructive, but do not come within 
the scope of the present Work. 
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BOOK I. 



ORIGIN AND PROGRESS OF THE COTTON MANUFAC- 
TURE IN ITS HANDICRAFT STATE. 

The object of this work is to describe cotton in its va- 
rious forms, from tne development of its filaments in 
the seed-vessel of the plant, through their several me- 
chanical combinations, till they compose a web of ex- 
quisite beauty. I shall first, however, present a view 
of the history of the manufacture of cotton from its 
long but graceful pupilage in the plains of Hindostan> 
till its recent growth into a gigantic manhood under 
the fostering genius of Great Britain. 

The wool-bearing shrub, called Gossypium by bota- 
nists, would be universally regarded as a miracle of vege- 
tation, did not familiarity shamefully blunt the moral 
feelings of mankind. This singular class of plants 
has been largely distributed all over the torrid zone, a 
conspicuous gift of Providence to its inhabitants, des- 
tined to aflford them, in its fleecy pods, a spontaneous 
and inexhaustible supply of the clothing material best 
adapted to screen their swarthy bodies from the scorch- 
ing sunbeam, and to favour the cooling influence of 
the breeze, as well as cutaneous exhalation. While 

VOL. I. B . 
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the tropical heats change the soft wool of the sheep 
into a harsh^ scanty hair^ unfit for clothing purposes^ 
they cherish and ripen the vegetable wool, with its 
slenderer and more porous fibres, admirably suited to 
Southern, as the grosser and warmer animal fibres 
are to Northern India. No sooner does the cotton 
plant arrive at maturity, than its swollen capsules burst, 
with an elastic force, in three or five gaping segments, 
in order, as it were, to display to the most careless eye 
their white fleecy treasure, and to invite the hand of 
the observer to pluck it from the seeds, and to work it 
up into a light and beautiful robe. Thus held forth 
from the extremity of every bough, by its resemblance to 
sheep's wool it could not fail to attract the notice of the 
first tribes which migrated southwa];ds, after the primi- 
tive dispersion of the human family on the plain of 
Shinar ; and would naturally lead them to employ it 
for making raiment — an art undoubtedly known to 
the sons of Noah. Accordingly the earliest accounts 
given by historians and travellers of the intertropical 
nations show them to have been acquainted with the 
fabrication of cotton cloth. Of all textile materials, 
cotton is the most easy to twist into a fine thread, a 
process which may be performed upon the plucked 
filaments with the fingers ami thumbs alone. How 
readily these threads may be converted into a web^ 
the simple weaving machine of the Hindoo sufficiently 
attests. 

It would appear that the older Egyptians were unac- 
quainted with cotton, for no traces of its peculiar 
fibres can be found among the swaddling bands sa 
profusely rolled round the ancient mummies^ nor are 
there any paintings of the cotton shrub upon, the 
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tombs of Thebes^ where accurate representations of 
flax occur in its different states of growth and manu-* 
facture. Linen was^ in fact^ the clothing staple of 
that industrious people; held in such esteem as to be 
used as a raiment by royalty^ and diligently imitated 
by the neighbouring nations. The Jews firsts and 
afterwards the Greeks and Romans^ learned to ma- 
mifacture linen from the Egyptians. If we consider 
how near to Syria and Egypt are the regions where the 
cotton shrub was indigenous^ we may feel surprise that 
it should have remained so long unknown or neglected 
by nations to whom it would have furnished a &r 
cheaper and more comfortable article of dress than 
the flax plant. Indeed the insulation of the cotton 
manufacture in India^ for so many centuries after a 
considerable intercourse with the East had been esta- 
blished by the conquei^s of the Greeks and the 
Romans, is one of the most singular phenomena in 
the history of man, and shows how little inquisitive 
these highly-celebrated people were concerning the 
9Xls conducive to personal comfort. 

War was, in reality, the staple trade, the sole factory 
system of the ancient world, so all-engrossing indeed 
iftthe Roman Empire, as to leave its citizens hardly 
aity choice of a reputable handicraft of a purely pacific 
description. Nothing remained to the philanthropist^ 
bom to live by manual toil, but to select such a 
caliiiig as^ though necessarily connected with the uni- 
venal business, would however tend to assuage its 
miseries* This was, in particular, the case with the 
trade of making tents to shelter the sick and harassed 
soldieTy. As it could procure a decent livelihood to a 
skilful hand in every district, and needed but a few 

B 2 
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portable tools^ it was peculiarly suited to those artisan 
missionaries who travelled from region to region to 
regenerate the moral condition of mankind. Accoid- 
ingly the Apostle Paul was a te»t-maker, and indefa- 
tigable in his trade. He combined in his example 
and writings the best prudential lessons for the present 
life with the sublimest doctrines of the life to come. 
The principles of industry never had indeed so cogent 
an expositor as St. Paul. He commanded that if any 
would not work^ neither should he eat> and he acted 
up to his own injunctions ; for he ministered with his 
hands not only to his own necessities^ but to them that 
were with him^ showing how that^ so labouring, they 
ought to support the weak, and remember the words 
of the Lord Jesus, how he said, " It is more blessed 
to give than to receive." How would modern industry 
thrive were it administered in conformity with this 
noble precept of the inspired economist; ^^Owe no 
man anything but to love one another !" 

Generally speaking, the interests of the bulk of 
mankind were entirely sacrificed in the ancient mili- 
tary governments to the pride and luxury of a small 
number of chiefs, who, under the names of centurions, 
tribunes, consuls, archons, satraps, and kings, mono- 
polized the means of enjoyment, and despised the 
mechanic arts. 

In several of the ancient states of Greece, says 
Adam Smith, foreign trade was altogether prohibited; 
and in many others the employments of artificers 
and manufacturers were considered as hurtful to the 
strength and agility of the human body, as rendering 
it incapable of those habits which their military and 
gymnastic exercises endeavoured to form in it, and as 
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thereby disqualifying it, more or less, for undergoing 
the fatigues, and encountering the dangers, of war. 
Such occupations were considered fit only for slaves, 
and the free citizens of the state were prohibited from 
exercising them. Even in those states where no such 
prohibition took place, as in Rome and Athens, the 
great body of the people were, in effect, excluded 
from all the trades which are now commonly ex- 
ercised by the lower sort of the inhabitants of towns. 
Such trades were at Athens and Rome all occupied 
by the slaves of the rich, who exercised them for the 
benefit of their masters; whose wealth, power, and 
protection, made it almost impossible for a poor man 
to find a market for his work, when it came into com* 
petition with that of the slaves of the rich. Slaves, 
however, are very seldom inventive ; and all the most 
important improvements, either in machinery, or in 
the arrangement and distribution of work, which fa- 
cilitate and abridge labour, have been the discoveries 
of freemen. Should a slave propose any improve- 
ment of this kind, his master would be very apt to 
consider the proposal as the suggestion of laziness, 
and of a desire to save his own labour at the master's 
expense. The poor slave, instead of a reward, would 
probably meet with much abuse, — perhaps with some 
punishment. The finer sort of manufactures among 
the Greeks and Romans were excessively dear. The 
price of linens and woollens was extravagant, com- 
pared to our standards. Hence their dress was little 
varied, as the costumes of the antique statues show ; 
and it was made very loose, so as to last for a long 
time. 

The ancient geometers, best qualified by their 
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genius to improve the productive arts, held them far 
too cheap ix^ bestow any thought upon them. The 
wonderful mechanical resources displayed by Ar- 
chimedes, in defending Syracuse against the assaults 
p{ the Remans, proved him to have been eminently 
lendowed with the constructive faculty, so capabH 
wrben rightly applied, of aiding the weakness of man 
in providing for his innumerable wants in food, 
<}lothing, and household accommodation. But accord- 
ing to his admirer, Plutarch, he disdained all such 
palpable problems, considering every art that minis- 
ters to conunon uses as mean and sordid, and placing 
bis whole delight in those intellectual speculations 
which, without any reference to the necessities of life, 
have an intrinsic excellence resulting from abstract 
truth and demonstration. Plato was no less hostile to 
experimental researches. He inveighed even against 
Archytas and Eudoxus, the most eminent practical 
•Dgineers of antiquity, for realizing their theorems in 
models of machines; thus, as he alleged, debasing 
ffeometry by transferring it from incorporeal to mate- 
rial objects which require manual labour, and apper- 
tain to servile trades beneath the notice of freemen. 

How different is the spirit of modem philosophy 
vdince it was first directed into the path of utility by 
Oalileo, Bacon, Pascal, and Newton! It places its 
«hief delight and honour in investigating the relations 
of number, figure, and all material substances, in 
order to apply the resulting discoveries to assuage 
the evils and to multiply the enjoyments of social 
life. In its modern familiarity with the sublimest of 
speculations, that of the equilibrium and movements 
of the celestial bodies, mechanical science does not. 
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however, disdain to study the most humble machine 
of manufacturing industry ; and^ indeed, may hold 
many of them up to the admiration of the tran- 
acendentalist, as the happiest achievements of the 
human mind. Should any one ask ^rfaere; let him. 
.editer a cotlon-factory, and look around. 

Herodotus, who wrote upwards of four centuries 
before the reign of Augustus, notices distinctly the 
cotton fabrics of India; and ^ays that a species of 
plant in that country bears a fruit full of a wool su- 
perior to that of the sheep, with which the natives 
make cloth for their j^rments. The general use of 
eotton as an article of dress indicates that it was no 
novelty in his time, but that it had been established 
at qi very early date, as we have already suggested. 
This statement of the father of history is confirmed by 
Arrian, in the account which he gives of the voyage of 
Alexander's Admiral, Nearchus, who, in sailing down 
the Indus, and along the coasts of Persia to the 
Tigris, had occasion to observe that the clothing of 
the Hindoos was a sort of linen made from a stujf 
which grew upon trees. He calls the cotton shrub 
tala, and says that the Indians' garments hung down 
to the middle of their legs, and that they covered 
their heads with turbans of cotton cloth. On the 
authority of the same great navigator, Strabo speaks 
of the printed cotton robes, or calicoes, with much 
commendation for the variety of their beautiful hues. 
This writer, who was contemporary with our Saviour, 
alludes to the cultivation of the cotton shrub, and the 
fabrication of cotton cloth in the Persian province of 
Susiana. 

About half a century later Pliny presents us with a 
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more detailed description of the cotton plant: — *' In 
Upper Egypt, on the side' of Arabia, grows the shrub 
called by some gossypium, and by others xylon, from 
which cloths called xylina are woven. The plant is 
small, and produces a fruit, like a walnut, which con- 
tains a woolly down, that may be spun into yam. 
This cloth merits a preference over all others for its 
whiteness and softness; and is made into beautiful 
robes, which the priests of Egypt delight to wear." 

When we call to mind the extensive traffic which 

the luxurious tastes of Rome occasioned with the 

- Eastern world, we must feel surprised that such scanty 

notices exist among Roman writers of the beautiful 

cotton robes of India. Their trade with that remote 

region was said to have drained the empire every year 

of more than four hundred thousand pounds ; and on 

•this business, one hundred and twenty ships sailed 

annually from the Arabian Gulf, stretching out boldly 

from Oceles, at its mouth, across the great ocean to 

•the coast of Malabar. They returned with the eastern 

monsoons, bringing back the spices and other rich 

merchandise of the continent and the islands, from 

the general mart, Muftiris, to which the Indian vessels 

carried them for sale. 

The sericB vestes, or semi-transparent robes, with 
which the Roman ladies took so much pleasure in 
veiling their beauties in the decline of the empire, 
were most probably fine Indian muslins imported 
into Italy through the territory of the Seres — the 
. Bochyra of modern times. It is known that a con- 
siderable traffic was then carried on through Alex- 
andria, between Rome and the East, for the produc- 
tions of India, the chief mart of which was Malabar. 
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Virgil alludes very beautifully to the cotton plant in 
the following lines in the second Georgic :— 

Qnid nemora ^thiopum, molli canentia lana ? 
Velleraque ut foliis depectant tenuia Seres ? 

'' Shall I sing of the groves of Ethiopia^ hoary with 
soft wool ; and how the Seres comb out the delicate 
fleece from among the leaves?" can surely apply to 
nothing but a shrubbery of cotton plants.* 

Dr. Vincent, however, in his learned commentary 
on Arrian, suggests, that the word serica, in the 
ancient wTiters, refers to silk ; but Salmasius considers 
it, and in my opinion more justly, as alluding to 
cotton. 

Tlie word cotanea, which occurs several times in 
Pliny's Natural History, means clearly the quince- 
apple. In his 23rd book, c. vi., 54, we find boiled 
quinces prescribed as the preferable mode of using^ 
this apple — coionea coctu suaviora. 

The cydania mala is another synonyme for quinces. 

In the passage quoted in the foot-note, Pliny likens 
the capsule of the cotton-plant to the quince-apple in 
size, and adds, that it bursts on being perfectly ripe, 
and displays its woolly pile, from which a precious 
kind of linen raiment is made. These wool-bearing 
trees are called gossympinoL Hence the Linnsean 
name, Qossypium f . The Tylos of Pliny, where these 

* See Note A, at the end of the volume. 
. \ Tylos insula in eodem sinu est, repleta silvis . . . Ejusdem 
insulsB excelsiore soggestu lanigertB arbores, alio mode quam Serum. 
His foliis infecimda; qui ni minora essent vitium poterant videri. 
Ferunt cotonei mali amplitudine cucurbitas, quae maturitate ruptas 
ostendunt lanuginis pilas, ex quibus vestes pretioso linteo faciunt. 
Arbores voeunt gossjrmpinos. C. Plinius, Nat Hist, lib. xii., c. z. 

B 5 
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trees were found, is, according to Vincent, an island in 
the Persian Gulf*. 

Instead of gossympinoi, Herodotus and Theophras- 
tus use the simple expression, wool-bearing trees — • 
dendra eriophera. 

Of the Egyptian cotton shrub Pliny gives so very 
explicit a description as to vender it surprising that 
no trace of cotton cloth has been found among the 
mummy bandages hitherto unrolled in Ehiglandf. 
Such robes were, perhaps, too valuable to be buried 
with the dead body, and might be kept as heir-looms 
from generation to generation. 

The * Periplus Maris Erythrei* was probably written 
at, or a little before, the time of Pliny, the naturalist, 
—not by the celebrated historian of Alexander, but by 
another Arrian, most likely an Egyptian Greek, who 
went on a mercantile expedition, about the beginning 
of the second century, down the Red Sea, and along 
the whole extent of the Indian coasts, and who has 
left a record of his voyage, under the above title. 
He tells us that the Arabian trading-vessels brought 
Indian cottons to a port in the Hed Sea, called Aduli; 
and that Barygaza, the Baroche of modem geogra- 
phers, near the north-west coast of India, was a mart 
of cotton goods of many kinds ; whence common cot- 
tons, calicoes, and muslins, plain and flowered, of 

♦ Voyage of Nearchus, p. 321. 

f Superior pars ^gypti in Arabiam vergens gignit f raiicem, qti€m 
ali^i gossypium votant, plures xylon, et ideo lina inde facta xylina. 
Parvus est simil«mque barbataB nucis defert fructum, cujus ex interiore 
bombyce lanugo netur. Nee ulla sunt eis candore moUitiav« pre- 
ferenda. Vestes inde sacerdoiibus ^gypti gratissime. Plin., lib* 
six., c. i. No juster eulogium could be written on the cotton-plant and 
cotton goods by a modem naturalist. See the (ratu/ation, p, 8. 
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Indian manufctcture^ were exported to various coun^ 
tries. It appears, moreover, that Masalia was at that 
time famous, as the same place has continued to be 
ever since, under its native name of Masulipatam, for 
cotton fabrics. The Bengal muslins were then cele* 
brated under the title of Gangitiki, bestowed on them 
by the Greeks, because they were made near the 
banks of the Ganges. 

The stationary condition in which the arts of India 
have remained since the earliest times is remarkably 
exemplified in the case of Barocbe, a town in the 
Guzerat, which has been described by Forbes, in 
nearly the same terms as by the ancient author of the 
* Periplus.' The cotton trade of Baroche is very con- 
siderable, and the manufactures of this valuable plant, 
from the finest muslin to the coarsest sailcloth, em^ 
ploy thousands of men, women, and children, in the 
metropolis and the adjacent villages. The cotton 
cleaners and spinners generally reside in the suburbs, 
orpeorahs, of Baroche, whidi are very extensive. The 
weavers' houses axe mostly near the shade of tamarind 
and mango trees, under which, at sunrise, they fix 
their looms, and weave a variety of cotton cloth with 
very fine baftas and muslizis. Surat is more famous 
for its coloured chintzes and piece-goods. The Ba« 
x^iche muslins are inferior to those of Bengal and 
Madras, nor do the painted chintzes of Guzerat equal 
diose of the Coromandel coast. 

In the downfall of the Roman empire arts and 
commerce perished. At this dark period there are 
TO;erely a few incidental notices of the cotton manu- 
fecture in the East. Omar, the successor of Mahomet, 
is described as *' preaching in a tattered cotton gown^ 
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torn in twelve places ;" and Ali, his fellow-fanatic^ who 
became caliph after him^ '' went on the day of his 
inauguration to the mosque^ dressed in a thin cotton 
gown^ tied round him with a girdle^ and a coarse 
turban on his head." We may hence infer that 
cotton cloth was a common material of dress in 
Arabia at the time of the Hegira, and had probably 
been so for many generations, as the soil was too arid 
for the production of flax, and the climate too hot for 
favouring the growth of a soft fleece upon the sheep. 

There is little doubt that the Mahometans carried 
along with their conquests into the western world the 
arts of growing and working cotton ; and introduced also 
into India certain modifications of the ancient prac- 
tices of that country, in spite of the unchangeableness 
due to the distinction of castes. The first step in the 
cotton manufacture is the separation of the downy 
fibres from the seeds, which was originally ej5ected.no 
doubt by the fingers alone, but for a very long period it 
has been done in Hindostan by a pair of rude rollers. 
The second step is the thorough opening up of these 
fibres, by the elastic stroke of a bow-string. It de- 
serves special notice that the bow-string operation, 
though now a constant part of the Indian process, 
is never executed by Hindoos, but by Mahometans, 
proving it to be an innovation of their Mussulman 
conquerors. The Ijard twisted warp for certain fabrics 
is also spun by Mahometans — spinning the softer and 
more delicate yarns being the province of the Hindoo 
women, and constituting almost the sole occupation by 
which they can earn the trifle needed for the supply 
of their wants. The cause of the early perfection 
which the muslin manufacture attained in India must 
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be sought for in the exquisitely- fine organization of the 
natives of that region. Their temperament realizes 
every feature of that described under the title nervous 
by modern physiologists. 

A marked excess of sensibility in the ordinary trans- 
actions of life; delicate fibres^ a soft and fine skin, 
pliant limbs and fingers^ a pathetic look ; a feeling of 
anxiety attendant upon the play of the organs ; lively 
sensations occasioned by very slight causes ; are the 
symptoms of this temperament : they all predominate 
in the Hindoo constitution; and so qualified it for 
the delicate textile manufacture of cotton, that they 
kept, as it were, a monopoly of it for several thousand 
years. 

The next authentic account of the cotton manufac- 
ture of the East is given us by Marco Polo, in the 
thirteenth century. / In the vicinity of Mosul, now the 
capital of the Turkish pachalik, upon the western 
bank of the Tigris, opposite the ancient Nineveh, 
" there are places," says this great traveller, '' named 
Mas and Mareddin, where cotton is produced in vast 
abundance, of which they prepare the cloths called 
boccasini, and many other fabrics." From Mosul the 
Italian words mussolo* and musselino are derived, 
whence mousseline and muslin, in French and English. 
Ives states, in his Journey, that '' this city's manufac- 
ture (or trade) is mussolen, a cotton cloth, which they 
make very strong, and pretty fine, and sell for the 
European and other markets." It was therefore a 
species of calico, so named from the city Calicut, in 
the East Indies. In 'Menagio's Origini della Lingua 

* Sorta di tela bamlagiaa, cosl delta dal nome del paese dove per 
lo pid ella si fabbrica. 
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Italiana' we find^ under the word Mussolo, the follow* 
mg explanation : — ^' Al Mussoli is a region in Mefio* 
potamia, in which are woven webs of cotton^ of ex- 
ceeding beauty^ which are called Mmsoli among the 
Syrian and Venetian merchants, from the name of this 
region*" It is probable that Marco Polo occasion- 
ally confounded the silk with the cotton manufacture. 
The boccasini mentioned above was most likely a species 
of fine white and soft cotton cloth, as it is called, in the 
Italian translation of ' Kamusio/ boccasini di bam-- 
hagiOf or of cotton. 

Cotton, says Marco Polo, grows abundantly in 
Persia, and also in Guzserat ; in which latter place it 
is produced from a tree about six yards high^ which 
bears twenty years ; but the cotton taken from trees of 
that age is not adapted for spinning, but only for 
quilting. Such, on the contrary, as is taken from 
trees of twelve years old, is suitable for muslins, and 
other manufactures of extraordinary fineness. In 
Cambaia, also, there is abundance of cotton cloth, as 
well as of cotton in the wool ; and a great quantity of 
indigo is manufactured f . 

Ai the city of Kue-lin-fu (Kien-ning-fu, in the pro- 
vince of Fo-kien), says Marco Polo, cottons are also 
woven of coloured threads, which are carried for sale 
to every part of the province of Manji : probably this 
cotton was not dyed on purpose, but was the native 



* Al Mussoli est regio in Mesopotamia, in qua tezaniur tel», ex 
bomhyce valde pulchrs, que apud Syros et apud mercatores Venetos 
appelantnr MussoHj ex hoc regionis nomine. 

f ^* Qui," says Barbosa, " si lavorano assai tele e panni di gotten 
bianchi, sottili e grossi e di vaiie sorte tessuti et diptnti." Here we 
see the antiquity of the printed calico manufactuxe. 
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orange-coloured cotton, called Nam«king by Van 
Branam. 

In Murphili (the Masuli-patam of modem geo- 
graphers), says Marco, they manufacture the finest 
cottons that are to be met with in any part of India* 
It has been, in fact, always celebrated for its chintzes. 
Of the kingdom of Malabar he says, '^ Here the finest 
and most beautiful cottons are manufactured that can 
be found in any part of the world." Hamilton has 
confirmed this statement in speaking of Raja-pore, a 
place near Gheria, observing, that " the country there- 
abouts produced the finest muslins and betillas in 
India," p. 243. It appears from the former authority 
that at that period various kinds of cotton goods were 
manufactured in the island of Socotra, then inhabited 
by a Christianized people, subject to a patriarch, re- 
siding at Badhdad. Astley, in his collection of old 
voyages, says — ** Next day," speaking of a voyage 
performed in 1608, '* standing oflF to sea, they met 
with a Guzerat ship, laden with cotton, calicoes, and 
pentathoes (chintzes), bound for Aden." Marco Polo 
was a Venetian, who travelled in the thirteenth cen- 
tury, from the year 1260 downwards, was confiden- 
tially employed in the service of the Tartar conqueror 
of China, and returned in the year 1295, after having 
visited a great many countries of Asia. His credi- 
bility is undoubted. The manuscript was first cir- 
culated in 1298, at Genoa, where he was confined as 
a prisoner of war, having been taken in a naval action 
with the Genoese fleet, against which he had fought 
bravely as captain of a Venetian ship, but was ill 
supported by his countrymen. 

It is probable that in the time of Marco Polo the 
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cotton manufacture was just beginning to be intro- 
duced into China, for, in noticing the productions of 
many other parts of that empire, in which he held a 
high official rank, and enjoyed perfect freedom of 
observation, he makes no mention of cotton goods. 

We know from other sources that the Emperor 
Ou-ti, of the small dynasty of Leang, who ascended the 
throne in the year 502 of the Christian era, had a robe 
of cotton. Towards the end of the seventh century 
the cotton shrub began to be cultivated in the gardens 
of the capital of China. The whole town is fall of 
cotton flowers, says a Chinese poet of that time, in 
verses written upon the summer season. It was, 
however, only for the sake of the flowers that the 
plant was then cultivated. This feet will appear extra- 
ordinary, if we bear in mind that the court held in 
high estimation the cotton garments which were pre- 
sented to their king by foreign ambassadors. Nothing 
shows in a more striking manner how blind the clever- 
est nations sometimes are. to their best interests, and 
how much in all ages a peculiar genius and an ardent 
zeal are required to rouse the multitude from their 
indifference about new things; to make them see 
clearly what is before their eyes, and to give them 
energy to turn their labour and dexterity to account. 
We can hardly reconcile such backwardness with the 
supposed keenness of the Chinese temperament. It was 
not till the eleventh century that the herbaceous cotton 
plant passed from the parterres and gardens of China 
into the fields, and this only in a few districts of 
Kiang-Nan. As to the cotton-tree, it was known only 
in their books, till the dynasty of the Mongul Tartars, 
called Yuen in the country, who conquered it about 
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1280, and reigned thereafter eighty-eight years. The 
emperors of that dynasty took every possible pains to 
extend and render fashionable the culture of cotton 
planls of every kind; and, in fact^ imposed on several 
^eat provinces an annual tribute of cotton. But this 
business was looked upon with an evil eye by the 
aborigines, and was much disliked, as interfering 
with corn-crops, with their forest-trees, and with the 
silk manufacture, so long cultivated among them. 
The nation felt itself aggrieved by the new-comers, 
and zealously tried to rouse the old proprietors to 
maintain the established usages of the people. But, 
eventually, these prejudices were overcome by the care 
and liberality of the government. All the provinces 
betook themselves diligently to the cultivation of 
cotton ; and at present every nine persons out of ten 
are dressed in cotton cloth. The dynasty of Ming, the 
immediate predecessor of the reigning family, had 
the honour of effecting a revolution, so conducive to 
national comfort. 

In consequence of a dearth of provisions in China, 
about sixty years ago, an imperial mandate was issued 
to convert to the cultivation of com a considerable 
portion of land then appropriated to the cotton plant ; 
since which time the Chinese have been accustomed to 
import large quantities of cotton wool. Sir George 
Staunton found all the lower orders of the Chinese, of 
both sexes, dressed in cottons, and the upper orders in 
silks. 

Spain, which had received the cotton manufacture 
along with its Mahometan masters, continued for many 
centuries to cultivate it with much success. The 
cotton plant still grows wild in many parts of the 
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Peninsula. De Maries asserts that the Moors, who 
were mingled with the Arabs at the Spanish conquest^ 
brought with them the husbandry of rice and cotton, 
as well as that of the mulberry-tree and the sugar? 
cane. From the narratives of subsequent Saracenic 
historians it would appear that the cotton manufacture 
was prosecuted to very considerable extent by the 
Spaniards during the thirteenth, fourteenth, and fif- 
teenth centuries. Barcelona was famous in particular 
for its cotton sailcloth, of which it supplied gi^at 
quantities to the squadrons stationed off its harboun 
The term fmtaneros, from which our word fitstian 
comes, was first given in Spain to the weavers of 
cotton goods of a stout make, as the Spanish word 
imports substantial. Cotton paper seems also to have 
been first made by the Spanish Arabs ; a paper was 
afterwards manufactured by them from linen rags 
at Valencia, which was much admired by the literary 
men of the time. The religious antipathy, however, 
which existed between the Moors and the Christians, 
prevented the propagation of these Oriental arts west- 
ward, so that, when the Saracens were expelled from 
Spain, the manufactures of this country relapsed into 
a barbarous state. 

The following interesting account of the cotton hus- 
bandry of Spain under the Moors is given by IVL 
Lasteyrie in his treatise on the cotton plant. 

Eben el Awam, who lived in the twelfth century, 
and who farmed a small property near Seville, in a 
delightful situation, which we have gone over and exa- 
mined with a lively interest, has described not only 
the mode of cultivating cotton employed in Spain, 
but also the methods followed in a great portion ci 
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the countries which were at that period under the domi- 
nion of the Moors or Saracens. This Arahian- writer 
has copied a part of his work frcnn the ancient Egyp- 
tian, Greek, Persian, and Arabian authors, whose pages 
have since become the prey of time and human barba* 
lism. This monument of ancient agriculture is the more 
valuable^ as we do not find in the Greek and Roman 
writers any traces of the husbandry of the cotton 
plants whence we may conclude that it was not esta- 
blished in Greece, Italy, Sicily, and Malta, and the 
other coasts of the Mediterranean, till the Mahome- 
tans, on the conquest of these regions, brought the 
arts of the Eastern world with them. 

The Arabs, with less taste in the fine arts and in 
literature than the Greeks and Romans, appear to 
have surpassed the former and to have at least equalled 
the latter in agriculture. The precepts of Eben el 
Awam upon cotton plantations are contained in the 
twenty-second chapter of his Book of Agriculture, He 
says it is sown in Arabia Petrea, Egypt, at Ascalon 
and Bassora, on sandy grounds subject to irrigations ; 
that in Sicily, as well as on the coasts of Spain, it is 
jraised upon the inferior soils, which are found suffi- 
ciently good for it, and that the roots are transplanted, 
as is done with potherbs in a garden. They are set 
at eight palms' distance from each other, because in 
those countries the shrubs rise to the height of the 
fig-tree, which is usually from fifteen to twenty feet, 
and it endures for several years. It is treated in the 
same manner as the vine, and it yields every year a 
good crop by means of ploughings and irrigation. 
He says that the inhabitants of Syria are wont to pre- 
pare a year beforehand the land intended for cotton. 
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enriching it with plenty of dung, and freeing it from 
weeds. They then irrigate it, and as soon as it is 
drained they make holes an inch and a half deep, and 
a palm and a half asunder. Into each hole they put 
two or three seeds, which they cover with a little soil ; 
and whenever the plant has risen a palm from the 
ground they repeat the irrigation, which is, indeed, 
done as often as is thought requisite ; and in general, 
according to another Arabian authority, every fifteen 
days till the beginning of the month of August, the 
period when the capsules form. Then all further 
watering must be avoided, in order to favour the forma- 
tion of the cotton fibres. If the vegetation be too 
active, the bottom of the plant must be beat with a 
stick. M. Lasteyrie properly finds fault with this prac- 
tice, and suggests that it would have been better to 
prune off the extremities of the too-luxuriant branches. 
Thus, adds the Arabian, the juices do not run to waste ; 
but are, on the contrary, concentrated on the fruit, so 
as to improve its quality. The harvest occurs in the 
month of September, when the capsules begin to 
open, and when the down is just seen peeping out of 
them. They ought to be plucked in the morning, 
when still damp with the dew of night, and deposited 
in a spot sheltered from the sunbeam, in order to 
preserve them in a somewhat damp state, when the 
cotton must be removed from the seeds by the fingers. 
The wool is afterwards exposed to the sun till it is 
thought to be dry, and then packed up for use. Aben 
Hajaij, another Arabian writer, says that the cotton 
plant can be cultivated with advantage only in islands 
and on level plains. . 

Documents exist in Biscelia, dated in 1050, which 



THE COTTON MANUFACTURE. 21 

prove that the priests of San Adveno were autho- 
rized to let their church lands for the growth of cotton 
plants ; and there is other evidence of the existence at 
the same time of the cotton husbandry in Sicily. In 
Calabria the plant was biennial^ and produced the 
best crop the second year ♦. 

In ' Ramusio^s Viaggi/ or collection of voyages, a 
copy of the original edition of which, printed early 
in the sixteenth century, exists in the library of the 
British Museum, there are several notices showing 
that the cotton manufacture was very extensively es- 
tablished, before that period, all over the southern 
shores of the Mediterranean. At Fez the natives 
raised a large quantity of cotton, and the townspeople 
were very generally weavers of cotton cloth, of a truly 
exquisite and beautiful texture f. 

Hunain, a small African city on the Mediterranean, 
frequented in the fifteenth century by the Venetians, 
is spoken of with high commendation in Bamusio*s 
volume, on account of its eminence in this manufac- 
ture. "The inhabitants were a noble civilized race 
of men, and almost all engaged in the production of 
cotton or cotton cloth J." 

Of Amon, a place five days' journey from Da- 
mascus, it is said that a very great quantity of cotton 
was grown at it. 

* Aiti del Real Instituto dUncorraggiamento alle scienze naturali 
di Napoli, Tomo II., 1818. This curious notice was politely brought 
befois me by the librarian of the Jardin des Plantes in Paris. 

f Si raccoglie gran quantita di bambagio, et gli habitatori della 
cittdl sono per lo piu tessitori di tele bambagine, molto sottili nel vero 
et molto belle. — Giovanno Lioni Africano Descrittione della Africai 

X Gli habitatori furono nobili et civili et quasi tutti lavoraron 
bambagio o tele. 
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According to Odoardo Barbosa, of Lisbon, who 
made a voyage to Southern Africa in 1516, the Caffre® 
then wore cotton dresses, drappi di bambaffio, denot- 
ing a high state of civilization for that race of people. 
At Cefala> he says, the Moors grow a large quantity of 
fine cotton, and weave it into cloth, which they use in- 
the white state, from their being unable to dye it, on 
account of the want of colouring stuffs. 
. From Macpherson s ' Annals' it appears that cotton 
cloth, woven on the coast of Guinea, was imported 
ipto London from the Bight of Benin — in the year 
1590; a fact corroborative of the above testimony. 

The modern travellers who have explored the infee^ 
rior of Africa concur in showing that the cotton plant 
is indigenous to that continent, and that the wool is 
spun and woven into cloth, which is used for raiment 
by the inhabitants of every class and every region. 
From the beauty of the dye, and the designs observed 
on some of their cotton dresses, it may be justly in- 
ferred to be a manufacture of very ancient standing. 

The state of the New World relative to cotton i»> 
very remarkable. When the Mexicans were first in- 
vaded by their European conquerors they had no 
sheep's wool, nor common silk, Xkxxt linen, nor hemp, 
but they supplied the want of wool with cotton, that 
of silk with feathers, and with the hair of the rabbit 
or hare. Of cotton they made large webs, and as 
delicate and fine as those of Holland, which were 
therefore highly esteemed on their importation into 
Europe. A few years after the conquest a sacerdotal 
habit of the Mexicans was brought to Rome, which, 
as Boturini afiSrms, was uncommonly admired on 
account of its fineness and beauty. The Mexicans 
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wove cloths with diflferent figures and colours, repre- 
senting various animals and flowers. We have seen 
some beautiful mantles of this kind, says Clavigero, 
which are still preserved by some lords. With cotton 
also they interwove the finest hair of the bellies of 
rabbits and hares, after having spun and dyed the 
thread; of these they made the most beautiful clothes, 
and, in particular, winter waistcoats for their grandees. 
A few days after Cortes arrived in Mexico he despatched 
to the Emperor Charles V., in July, 1519, among other 
rich presents, a variety of cotton mantles, some all 
white, others checkered with white and black, or red, 
green, yellow, and blue ; on the outside rough, like a 
shaggy cloth, and on the inside without either colour 
or nap. A number of under-waistcoats, handkerchiefs, 
counterpanes, tapestries, and carpets of cotton, were 
sent to Europe. All these articles were, according to 
Gomara, more valuable for the workmanship than 
the materials. The colours, he says, of (he cotton 
were extremely fine, and those of the feathers tiaturaL 
Their works of caH metal are not to be comprehended 
by our goldsmiths. 

The Mexican men used to wear two or three 
inantles> and the wcnuen three or four vests, and as 
many gowiK, putting the longest undermost, so that 
a part of each of them might be seen. The lords 
wore in winter waistcoats of cotton, interwoven with 
scrft feathers or the hair of the rabbit. The upper 
ranks in general used covmterpanes of cotton and 
feathers. * 

We have thus seen that iram a very remote period 

* Clavigero, Book VIII. Among the mummy-cloths brought 
from the ancient iombft at Azica, ia Pero, bj Lord Colchester, in 
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the natives of the tropical countries of Asia, Africa, 
and America, were well acq\iainted with the cotton 

1831, and now deposited at the British Museum, three different 
textile fabrics may be distinguished. 

1. A white flimsy web, like the coarsest calico at present used for 
linings in this country. 

2. A coarse plaid stuff, woven in red and brown stripes. 

3. A yellow fringe-looking stuff. The threads of the last two 

fabrics are pretty thick ; those of the first are" much finer. . 
No. 1 is a cotton cloth, of which the fibres, viewed in the microscope, 
are remarkably tortuous, like a cork-screw, and very regular in 
size and form. They resemble the fibres of the Gouypivm 
hirsutum, probably the primitive cotton plant of South America. 
No. 2 is a sort of worsted stuff, made of the wool of the Vicugna* 
Its filaments seem to be more minutely indented along the line 
of the edges than those even of the long-stapled sheep's wool of 
England, as figured at p. 91 of the Phi/, of Manufacturet. 
No. 3 is a texture of the same fleece as No. 2, dyed of an orange 
yellow, having a few filaments of cotton, carded or mixed in and 
spun along with it. This mixture is very distinguishable iu the 
microscope. 
The application of this instrument to examine animal and vegetable 
filaments is of ancient date. It was very successfully employed by 
Ledermiiller upwards of seventy years ago, and was illustrated by 
many fine engraved representations of the serrated structure of the 
hair of the sea-calf, and other fibrous matters. The celebrated Monge 
thought he saw in the serrations of wool, and similar hairy substances, 
the cause of that curious interlacement and condensation which they 
undergo in the process of felting, used in the manufacture of stuff 
bats. He promulgated his theory of this operation at considerable 
length, upwards of forty years ago, in the sixth volume of the ^ An- 
nates de Chimie,' whereby he made the serrated structure of wool 
familiar to every philosopher of Europe, since his memoir was trans- 
lated into all its civilized languages, and particularly into our popular 
scientific journals at the time*. 

Subsequent researches have shown that Monge's theory requires 
certain modifications. Though the woolly filaments which constitute 
the hair and fur of many animals be provided with asperities Q' scales 
Tike those of fish, or imbricated zones, like the horns of arimals," are 

* Nicholson's Journal, and Repertory of Arts. 
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plant, and worked up the woolly down of its pods 
into useful and ornamental articles of clothing. The 

the characteristic phrases employed by Mod^), yet they ate not 
susceptible of felting, he thought, if they were straight, because the 
kneading motions of the operator's hands would make them merely 
mov& progressifely forwards, and cause no interlacement. This defect 
in the straight filaments he supposed to be removed by tecretage, 
or the application of a solution of nitrate of mercury to the tips 
of the fur on -the skin, which caused these to curl. M. Malard, 
M. Guichardiere, and M. Robiquet, have controverted this theory, by 
showing that straight hairs, such as those of warren-rabbits, felt very 
well without tecreiage ; while those of the hare and the castor, which are 
not straighter, require that preliminary process before they will felt* 
Again, certain straight-fibred sheep-wools, like those of the beauce, 
may be readily felted alone, whilst the Spanish wools, which are 
naturally curled, cannot be used for making hat-felt. Though the 
rectilinear form of the fibres be not the sole obstacle to felting, as 
Monge imagined, yet he undoubtedly was right in regarding the scales 
or asperities on their surfaces as co-operative towards felting, while 
they are not its only cause. The hairs of the seal, which present io 
the microscope a great many asperities or notches, arranged like the 
teeth of a saw, are not susceptible of being felted. *^ All the hairy 
filaments,'* says M. Robiquet, " viewed in the microscope, present 
very distinct scales, disposed symmetrically ; but afiecting sometimes 
one figure and sometimes another." He considers the flexibility of 
the fibres towards their tips to be another condition no less essential 
than the serrations to their felting property. Secretage communicates 
this flexibility, he thinks, by corroding off the natural varuish upon 
the tips of the hairs. '* It is well known, in fact, that wools and 
hairs, subjected to the action of alkaline leys, readily form a felt | 
and that this tendency often presents a great obstacle to the working 
them up *," Hence, adds he, it is not astonishing that wools na- 
turally curled are not fit for felting, because the inflexion should be 
merely successive, and should increase only in proportion as the felt- 

* M. Robiquet, Membre de rinstitnt, in the article Feutrage (Felting), pub» 
liihed in the Dictionnaire Technolc^ique for 1825. His description is remarkably 
clear—" Tuns les x>oil8, vas an microecope, presentent des ecailles biea distinctes 
et disposees synunetriquement ; mais affectant tantdt une figure et lantdt uue 
autre/' p. 527. The -article from which this sentence is quoted is particularly 
intexesttng. A condensed notice of it is inserted at the bottom of ^page 92 and top 
of page 94 of my * Philosophy of Manufactures.' 

VOL* h C 
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fitiropeans alone continued destitute i»( tlas admiraUe 
industry for many thousand years after it had beea 
possessed by nations whom, from their less warlike 
polity, or less ferocious disposition, they looked dowti 
upon as inferior races, or regarded even as barba- 
rians. 

The Portuguese, after their discovery of the passage 
to India by the Cape of Good Hope, made large im- 
portations of cottonrstuflfe and muslins into Europe^ 
but did not attempt to estabMah any mami£acture q{ 
the kind in their own country. When the Dutch, 
however, some time thereafter, succeeded in depriving 
the Portuguese of a part of their eastern colonies, they 
not only extended the traffic in cotton goods, but, to- 
wards the latter end of the sixteenth century began to 
fabricate them at home- Long prior to this period, a 
manufacture of indigenous cotton had existed in the 
southern parts of Italy, where the plant had been cul- 
tivated since the eleventh century, particularly along 
the shores of the gulf of Taranto. From a remote 
era, ladies of condition in that district occupied them^ 
Selves in spinning cotton and knitting the yam into 
stockings, articles of dress which were greatly ad- 
mired; and fetched the prodigious price of a guinea 
the pair. The muslin of the same region was like- 

hig goes on; otherwise the progressive motion of the fil\res cannot 
take place. 

M.Robiquet informs me, in a polite note, dated December last, thact 
he made the observations on the structure of hairy filaments which 
are inserted in his article Feutrage, in conjunction witibi M. Lebailli^ 
who was very skilful in fhe use of the microscope, and that the most 
curious species which he saw was that of the otter. The wools which 
I examined in my achromatic microscope, were sent to me, with a note» 
dated the 29th of January, 1834, <by Messrs. Loughnan and Hughes, of 
Basioghall-street, through James Goolc; Esq.) of Mincing-lane. 
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<w»e in vo^e till towards the conclusion of the Isusjt 
txentury, when it came to be superseded by the large 
importations from India, and the superior fabrics irf 
^gland. In that part of Italy, the soil is said to be 
4B0 favourable to the culture of cotton, that an Engl^ 
acre will produce, in good seasons, ten cwt. of seed* 
«otton, which wiB yield 2 cwt. of cotton wool. A 
eon^derable quantity of this product was atone period 
exported in the raw state*. 

The earliest notice of cotton, as an article of English 
trade, is to be found in Hakluyt's Collection of 
Voyages. It is copied from a little book^ entitled; 
' The process of English Policy.' " Genoa," says the 
author, '' reports to England in her huge ships, called 
carraeks, bringing many commodities, as silk, paper, 
wool, oil, cotton," &c. This work was printed towards 
the conclusion of the fifteenth century. Before that 
period, En^and was probably supplied directly from 
the Levant with the small quantity of cotton then 
wanted, chiefly for candle-widts. The Genoese lost 
their monopoly of the carrying trade in 1511, from 
whidi time till 1534, says Hakluyt, divers tall ships 
of London and Bristol had an unusual trade to Sicily^ 
Candia, and Chios^ and sometimes to Cyprus, lVipoli> 
and Barutb, in Syria. They imported thither sundry 
sorts of woollen dotfas, calfrskins, &c.; and imported 
from thence silks, camblets, rhubarb, malmsey, mus- 
cadel> and other wines; oils, cotton wool, Turkey- 
carpets, galls, and India spices. The merchants of 
Antwerp soon thereafter engrossed the Levant trade, 
to the Bxclusion of the English. But after the sack- 

* Travels of Charles Ulysses in 1787, [published in London in 
1795, p. 116. 

C 2 
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ingof that city, the English resumed the Mediterran^p 
commerce, and carried it on with great activity ; imr 
porting, in return, cotton among other articles, ac- 
cording to the statement of Mr. Mann*. It appeals 
irom Wheeler, who wrote in 1601, that cotton was 
brought to England by the Antwerpians from Sicily, 
the Levant, and sometimes from Lisbon, along with 
many other precious articles, which the Portuguese 
imported in those times from India. The merchants 
of Antwerp obtained cotton goods from Italy before 
this time, for Guicciardini enumerates fustians and 
dimities among the valuable articles of import from 
'Milan into the mart of the Netherlands. The people 
of the Low Countries soon took up this manufacture 
themselves> and in the subsequent emigrations of the 
Protestants from that country, during their religious 
persecution by the court of Spain, they brought it 
into England, and established it in the towns of Bolton 
and Manchester. The fustians were valued by Guic- 
ciardini at 600,000 crowns, but they were probably a 
mixed stuff. The consequences of the cruelties ex- 
ercised by the Duke of Alba, are thus powerfully de- 
scribed by M. I'Abbe J. J. de Smet, in his * Histoire 
de Beige.' " The news of the arrival of the Spanish 
general caused the workshops to be everjrwhere de- 
serted. Carrying with them their industry, thousands 
of artizans quitted their country, or enrolled themselves 
under the insurgent standard. Holland, France, but 
especially England, offered them an asylum ; the pro- 
vident Elizabeth did not confine her views merely to 
the relief of her religious partizans, but sought to 

* On the trade of India. 
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transfer into her kingdom those prosperous trades of the 
Low Countries^ which the adjoining states had looked 
upon with invidious eyes. She succeeded beyond her 
most sanguine hopes, and thus eventually procured^ 
with the aid of Belgian exiles, manufacturing pre** 
eminence to her country.'* 

' Lewis Roberts, who published in 1641 a little* 
treatise on trade, called the ' Treasure of TraflSc,' 
says, ** The town of Manchester buys the linen yam 
of the Irish in great quantity, and, weaving it, returns 
the same again in linen into Ireland to sell. Neither 
does her industry rest here, for they buy cotton wool 
in London that comes from Cyprus and Smyrna, and 
work the same into fustians, vermillions, and dimities, 
which they return to London, where they are sold; 
and from thence not seldom are sent into such foreign 
parts where the first materials may be more easily 
had for that manufacture." This fact of returning 
the manufactured article from England to the native 
country of the raw material, which attracted the at- 
tention of Roberts in one case, has become ki our 
times a general feature of British trade. 

It would, however, appear, that long before the date 
of the * Treasure of Traffic,' cotton fabrics must have 
been comnnonly wrought in this island, for we find a 
sumptuary Scotch law, enacted by King James in 
1621, directing ^^ that servants shall have no silk on 
their cloths, except buttons and garters^ and shall 
wear only cloth, fustians, and canvas of Scotch manu- 
facture." It is possible indeed that the name fustian, 
from its Spanish import o{ substance, may be here given 
to some kind of substantial mixed stuff, different from 
the cotton fustian of Guicciardini. 
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. Considerable obscurity is occasioned by the different 
nie^nin^s attached to the word cotton in EngUsh 
works about; a century and a half or two centuries 
ago. It seems to have been corruptly used for coat* 
ing, and . denoted a species of woollen stuffs made for 
that purpose. Thus Lei and, in his itinerary, written 
jsp far back as Henry VIII., says, that " Bolton- 
nipon-Moor market standeth most by cottam; divers 
■Yillagfes in the moors about Bolton do make cottons." 
Tht sense of this passage is cleared up by the 
terms of an act subsequently passed, in 1552, under 
Edward VL, for regulating the manufacture of loooUetk 
cloth, in which it is stated, 'Hhat all the cottons, called 
Manchester, Lancashire, and Cheshire* cottons, fiiH 
wrought to the sale, shall be in length twenty-two 
yards, and contain in breadth three-quarters of a yard 
in the water, and shall weigh thirty pounds in the 
piece at the least." Camden also may be quoted to 
prove the woollen texture of the cottons of those 
^ays ; for he says " that Manchester excels the towns 
immediately around it, in handsomeness, populcms- 
ness, woollen manufactures y market-place, church and 
college, but did much more excel them in the last 
age, as well by the glory of its woollen cloths, which 
they call Manchester cottons, as by the .privilege of 
sanctuary, which the authority of parliament, under 
Henry VIII., transferred to Chester." Prom an act 
passed in the reign of Elizabeth, in 1566, we find that 
a certain quality of goods at Shrewsbury bote the 
name of ''Welsh cottons, frizes, and plains;" language 
applicable only to woollen fabrics. Nay, at the present 
day a strange solecism remains in the language of 
Cumberland, where a peculiar woollen article of ^he 
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eoaiBest kind still retains its ancient name of Kendal 
eottons^ which it had five hundred years ago^ when 
no such thing as genuine cotton was known in the 
kingdom. 

But India- continued to be so greatly a-head of Eu- 
rope in the arts of spinning and weaving cotton during 
more than a century after Roberts's publication, as to 
give to the different Companies trading to the East a 
monopoly in the supply of cotton *goods. The acti- 
vity of this trade with England alone may be inferred 
irom the following declamation of the celebrated 
Daniel Defoe in favour of our native manufactures ; — 

" We saw our persons of quality," says Daniel De- 
foe, '' dressed in Indian carpets, which, but a few years 
before, their chambermaids would have thought too 
ordinary for them ; the chintzes were advanced from 
lying on their floors to their backs, from the foot-cloth 
to the petticoat, and even the queen herself at that 
time was pleased to appear in China and Japan, I 
mean China silks and csdico ; cor was this all, but it 
crept into our houses, our closets, and bedchambers ; 
curtains, cushions, chairs, and, at last, beds themselves 
were nothing but calicoes or Indian stuffs, and, in 
short, almost everything that used to be made of wool 
or silk, relating either to the dress of the women or 
the furniture of our houses, was supplied by the Indian 
trade» What remained, then, for our people to do, 
but to stand still and look on, see the bread taken out 
of their mouths, and the East India trade carry away 
the whole employment of their people ? What had 
the masters to do but to dismiss their journeymen, and 
take no more apprentices ? What had the journey- 
men to do but to sit still, grow poor, run. away, and 
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starve ? Let any man but look into the cargoes ex« 
ported and imported between 1697 and 1699, and 
he will find the account so surprising that a man 
hardly dare put it in prints there being exported in 
bullion only, besides goods, and by the companies, 
besides private trade, 7,157,372 ounces of plate, and 
the cargo home amounted in the hands of the retailers to 
above £7,000,000 sterling ; that several single ships 
brought home 200,000 pieces of goods at a time, 
directly interfering with our home manufactures, and, 
besides the humour of the times, being on many ac- 
counts to be sold beyond all proportion cheaper than 
anything could be made here." 

" Let no man wonder," he adds, '* the Parliament, 
as soon as they were made sensible of this, came rea- 
dily into the prohibition." 

" The several goods brought from India are made, 
five parts in six, under our price, and being imported 
and sold at an extravagant advantage, were yet ca- 
pable of underselling the cheapest thing we could set 
about."* 

The following description of Hindoo industry will 
account for this great production : — Women of all 
castes prepare the cotton thread for the weaver, spin- 
ning the thread on a piece of wire, or a very thin rod of 
polished iron with a ball of clay at one end ; this they 
turn round with the left hand, and supply the cotton 
with the right; the thread is then wound upon a stick 
or pole, and sold to the merchants or weavers ; for the 
coarser thread the women make use of a wheel very 
similar to that of the English spinster, though upon a 

* Defoe's Weekly Review, January and Februai}% 1708. 
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stnaller construction. The mother of a family in some 
instances will procure as much as from 7s. to lOf. 
a-month by Bpinning cotton. The tantiea or weaven 
are in six divisions, which have no intercourse with each 
Other, BO as to visit or intermarry. 
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They lay the frame of their loom on the ground, and 
sitting with their feet hanging down in a hole cut i^ 
the earth, they carry on their work. — See fig. 1. 

The coarse cloths worn by the natives are made in 
almost every village. At the Dhaku factory^ seme years - 
ago, cloths to the value of 80 lacks of roopees were bought 
by the Company in one year ; at Shantee-pooru the 
purchases in some years amount to 12 or 15 lacks ; at 
Maldu to nearly the same sum, and at other places 
to 6 or 12 lacks ; I give these amounts from bare re- 
port. Muslins are there made which sell at 100 
roopees a-piece. Persons with whom I have conversed 
on this subject say, that at two places in Bengal, So- 
nar-ga, and Vicknum-pooru, muslins are made by a 
few families so exceedingly fine, that four months are 
required to weave one piece, which sells at 400 or 500 
roopees. When this muslin is laid on the grass, and 
the dew has fallen upon it, it is no longer discernible. 
The wool, or rather hair, which grows upon the Ben- 
gal sheep is so short and coarse that a warm garment 
can scarcely be manufactured from it* 

Of the exquisite degree of perfection, says the elo- 
quent historian of British India, to which the Hindoos 
have carried the productions of the loom, it would be 
idle to offer any description, as tb^re ttre few objects 
with whieh the inltdbitant8 of fidafope are better ac- 
quainted ; no modem nodofi ei^ Tie in the delicacy 
and fineness of its cotton textures with Hindos- 
tan. It is observed, at the same time, by intelligent 
travellers, that this is the only art which the original 

* A View of the History, &c. of the Hindoos, by William VTard, , 
of Serampore. 3d Edition, 1820, vol. iii. pp. 125-7. 
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inhabitants of that country have carried to any con- 
eiderable degree of perfection. To the skill of the 
Hindoo in this art several causes contributed; his 
climate and soil conspired to furnish him with an 
abundance of the raw materials/ and its fabric is "a 
sedentary employment, in harmony with the dislike of 
locomotion generated by the atmospheric temperature. 
It requires patience, of which he has an inexhaustible 
fund ; it requires little bodily exertion, of which he is 
always exceedingly sparing ; and the finer the tissue 
the more slender the force which he is called upon to 
apply ; the weak and delicate frame of the Hindoo, 
moreover, is accompanied with an acuteness of external 
sense, particularly of touch, which is altogether unri- 
valled, and the flexibility of his fingers is equally re- 
markable ; the hand of the Hindoo, therefore, con^ 
stitutes an organ adapted to the finest operations of 
the loom,, in a degree which is almost or altogether 
peculiar to himself. 

A people, says Orme, born under a sun too sul- 
try to admit the exercises and &tigues necessary to 
form a robust nation, will, naturally, from the weak- 
ness of their bodies (especially if they have few wants) 
endeavour to obtain their scanty livelihood by the 
easiest labours; it is from lience, perhaps, that the 
manufactures of cloth are so multiplied in Hindostan; 
spinning and weaving are the slightest tasks that a 
man can be set to, and the numbers that do nothing 
eke in this country are exceeding. 

The following more minute picture of the manufaor 
ture of India as it has existed probably from primeval 
times, may prove interesting to some readers; I have 
extracted it from the second volume (^ a manuscript 
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account of Behar and Patna, by Dn F. Buchanan^ 
preserved in the Library of the East India Com-^ 
pany. 

''A great deal of the cotton is freed from the seed by 
the women who spin it> and a part of this is also 
beaten by the same persons ; but the Dhumyas^ who 
xhake a profession of cleaning and beating cotton^ 
separate the seed from some^ and beat the greater 
part. Perhaps one-third of them have stock enough 
to enable them to buy a little cotton^ which they clean 
and then retail ; the remainder work entirely for hire. 
A man and his wife can make from three to four 
roopees a month. In country places they are very often 
paid in grain. At Arwal they are allowed li sers of 
grain for beating one ser of cotton ; and in one day a 
man beats four sers (45 s. w.) equal to about 4i lbs., 
and of course receives 6f lbs of grain. Those 
who have a little capital may make 4 or 5 roopees 
a month. 

" In every division I procured an estimate of the 
Jjroportion of women who spin cotton, of the average 
quantity of cotton that each spins, and of the value of 
the thread. Such estimates are liable to numerous 
objections ; but it is probable when a number of them 
are taken, that the errors of the one will be nearly 
corrected by those of the others, so that the average 
^ill be not far from the truth. Allowing that the 
Women of an age fit to spin are one-fifth of the popu- 
lation, the estimates that I procured will give for the 
Wholo thus employed 330,426 spinners. Now by far 
the greater part of these spin only a few hours in the 
afternoon ; and, upon the average estimate, the whole 
value of the thread that each spins in the year is 
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worth nearly STr. 2a. 8p., giving for the total annual 
value 2^367>277 roopees; and by a similar average 
calculation^ the raw material^ at the retail price, will 
amount to 1>286>272 roopees^ leaving a profit of 
1^081^005 roopees for the spinners^ or 3^ roopees for 
each. But there are many women who spin assidu- 
ously, and who have no interruptions from, children or 
family, and these make much more^ especially where 
the thread is fine ; there being no sort of comparison 
between the reward allowed for such, and that given 
to those who spin coarse thread. As the demand, 
therefore, for fine goods has been for some years con- 
standy diminishing, the women have suffered very 
much. Another calculation agrees so well with the 
above that I have little doubt of the general accu- 
racy of both. An estimate was made* in each of the 
divisions of the number of looms employed, of the 
quantity and value of thread required annually for 
each> if employed in working at the usual rate, and 
the most usual kind of goods^ and the following is the 
result : 

roopees. 

Cottonthread required for cotton cloths . . . ,2,229,979 

Ditto for mixed cloths .... 101,762 

Ditto for tape, carpets, tent ropes, &c« 37,125 

Ditto for sewing thread, &c. • . . 2,000 

2,370,B66 

* ' Some thread is both exported and imported. Taking 
the amount at the statements which I received, the 
excess of that imported will be worth 30,500 roopees, 
which would reduce the demand on the thread of 
this district to about 2,340,356 roopees in place of 
2.367,277 roopees, which I have allowed to be spun; 



38 OHIGffif AHD PROGRESS OF 

biut^ at Bhagalpur^ it wia said that 1>450 roopees wortii 
of thread was there imported from Patna; and at 
Puraniya there is imported to the value of 12,000 
roopees, of which a half comes probably from the same 
town, while the merchants here only allowed an ex- 
port of 3,420 roopees. 

"The whole thread is spun on the small wheel com- 
mon in India, and the implements for cleaning and 
beating the cotton are not different from those that are 
usual. No rank is considered here as degraded by 
spinning. 

^' The cotton weavers are numerous. Those of Pha- 
tuha are employed in weaving cotton diaper, (khes,) 
which the natives use as a dress ; but the great demand 
is for Europeans, who use the manufacture for table 
linen. By far the greater proportion of the cotton 
weavers is employed in making coarse cloths for 
country use, but a good many make finer goods for ex- 
portation. The amount of thread required is 1,77 1,379 
roopees, and the value of the cloth 2,438,621 roopees, 
leaving a profit of 667,242 roopees, or 28^ roopees 
for each loom. It may be supposed that the finer 
qualities of goods taken for exportation would diminish 
the value of raw material, and increase the total value 
of the commodity, but that would not appear to be the 
case. Although the quantity of thread is no doubt less, 
yet as the reward for spinning the fine is much higher 
than that for spinning the coarse, the actual value is 
perhaps a little higher than I have stated, and may 
reduce the average profit to 28 roopees a-year for 
each loom. Each man on becoming bound (asami) 
to the Company receives 2 roopees, and engages not to 
work for any person until he has made as much as the 
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Company requires; no other advance has ever been 
made by the commercial residents. The agent orders 
eaich man to m^ke a certain number of pieces of such 
or such goods^ and he is paid for each on delivery aor 
cording to the price stated in the tables. This shows 
clearly that the system of advance is totally unneces- 
sary ; but it is here pursued by all the native dealers, 
as keeping the workmen in a state of dependence little 
better^ if so good, as slavery. 

''The loom is of the imperfect structure usual in 
India; and where starch is used to facilitate the work- 
ing, it is made from the root called kandri. It must 
be observed that all the Indian weavers who work for 
common sale, make the woof of one end of the cloth 
coarser than that of the other, and attempt to sell it to 
the unwary by the fine end, although every one almost 
who deals with them is perfectly aware of the circum- 
stance, and although in the course of his life any 
weaver may not ever have an opportunity of gaining by 
this means. The same desire of illicit gain induces 
him almost universally to make the pieces somewhat 
shorter than the regular length."*" 

''The coarser goods intended for market sale are 
always sold as they come from the loom, but those in- 
tended for private sale are all bleached, and many of 
them undergo operations by different classes of trades- 
men. It must be observed that in this district the 
weavers were bound to act as porters for conveying the 
goods of travellers ; and when any person of rank or au- 

* ''Stamp-masters might be employed as a check; but the powers 
xeqtdsite to be vested in such persons could not, I doubt, be given to 
any persons to be found here, without producing greater abuses thuft 
those which stamp-masters eould remedy," 
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thority calls upon the zemindar for such> the weavers 
a^e still required to perform this office. On some estates 
they are> on this account^ allowed an exemption from 
ground-rent for their houses ; on others they are taxed 
at a higher than usual rate. 

''At Behur, a class of artists called parchahkush is em* 
ployed to put all the threads in the bleached cloth at 
equal distances. The cloth made there being very thin^ 
the operation of bleaching brings the threads into clus- 
ters, leaving many parts almost in holes. These work- 
men place all the threads at equal distances with a wooden 
comb. In some other places a needle is used. Many 
fine pieces of cloth are ornamented at the ends with the 
flattened gold and silver wire called bad-la, which, as 
the natives use the pieces entire, looks very showy. It 
is not woven into the cloth, but put in with a needle. 

*' In each piece of the muslins of Behar, the pieces of 
which are 2 cubits wide, the workmen who perform 
this operation stitch from 5 to 7 bands of this bad-la, 
each consisting of 350 wires. The workmen receive 
4 anas for the 100 ; and a man can daily put in from 
50 to 70. Allow that he puts in 60, and works 26 
days a month, he will receive about 4 roopees, (3^%) ; 
and 32,000 cubits of the wire <;osting 1 roopee, he has 
about 3-^^ roopees a month for profit. 

"The Chhapagars put gold and silver flowers on fine 
muslin by a very simple process. They stamp the 
cloth in the form wished with common glue, and then 
apply gold and silver leaf, which adheres to the glue, 
but rubs off where that has not been applied. Of 
course this doth cannot be washed, but is very showy, 
and used only on high occasions. 

All the blanket weavers are shepherds." 



THE COTTON HANDFACTDKE. 



Fi)[. S.— Bowing irf CoUoD. u piidiieil in IwliiKud Clilni. 

The Hindoo bow for cleaning cotton ie made of 
bamboo, and is fastened by Btrings to tbe wall of the 
room, at about five feet from the door. To the middle 
of this bow a cord is tied, to which a second bow is 
attached of a larger size, strung with thick cat-gut 
This second bow hangs about two feet abore the 
ground. The man sits down, lays hold of it with the 
left hand, and holds a strong ebony club in his right. 
Thus equipped, he strikes the siring of the bow with 
bis club, so as to make it toss a. flock of the foul cotton, 
spread upon the floor round about him, up into the air 
with great violence, and thus discharge its impurities. 
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* 

I have already remarked, that the Mahometans 
spin the hard twisted warps; the softer woofs are 
spun by the Hindoo women, and are almost the 
only occupation, by which they can earn the trifle 
requisite for the supply of their humble wants. They 
are indefatigable at their distaff, are at work before 
day-light, buy their weekly stock of cotton at the 
village market, and sell their weekly stock of yarn to 
their weaving oesghbours. When the demand for 
Indian goods was coasiderable, it was delightful to 
contemplate the lively scene, for every man, wonian, 
and child elteerfully plied their respective tasks in the 
open aoF. The universality of this trade in the Indiaa 
viUage» has heen justly ascribed to the people being 
disqualifled for robust ^cereise and severe exertions by 
the ^lervating influence of the climate. From the 
weakness of their bodies, therefore^ they ^ideavour to 
satisfy tfaexF siender wants by the easiest industry. 

In the northern parts of the kingdom of the Moguls, 
where the men have more bodily strength, they weave 
hair or the coarser cloth; whereas on the coast of 
Coromandel and in the province of Bengal, it i& rare 
to find a village the least retired from the public road, 
where every man, woman, and child is not employed 
in making a piece of cotton doth. 

There are many districts in Asia and its islands 
equally propitious to the growth of cotton as Bengal, 
where the sun is as sultry and the people as imwan- 
like ; yet this elegant branch of industry has hardly an 
existence among them. A more just cause for its ex- 
ceeding prevalence in southern Hindostan is the pecu- 
liar delicacy of tact of the natives of that region, for ag 
much as they are deficient in mere muscular strength. 
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flo much are they endowed with exquisite sensibility and 
pliancy in everyorgan andlimb. The hand of an Indian 
CGok-maid is more deUcately formed than that of an Eu» 
ropean beauty. An English workman could scarcely 
manage to work a piece of canvass with the simple 
loom with which the Grentoo weaves his gossamer 
muslin. His calUng receives encouragement from 
pubUc estimation. A weaver is there no ignoble caste^ 
upon which patrician Hindoos can look down with dis<^ 
dain. He takes rank next to the scribe, and above all 
other mechanics. Were he to condescend to the 
performance of any drudgery out of the line of his 
business, he would lose his caste. This distributkm of 
labour is of very ancient date. Every peculiar kind of 
cloth is the production of a peculiar district, in which it 
has been fabricated from generation to generation by 
certain races of men, each continuing to practise with 
minute precision the process of his predecessor. Thus 
it was their fine physical organization, guided by 
hereditary industry and experience, which, as we have 
already stated, gave to Hindostanthe monop<dy of the 
eotton trade for at least three thousand years. 

Of this extraordinary delicacy of tact, Orme gives 
the following example in describing the silk manu- 
factures of Bengal. '*The women wind off the raw 
silk from the pod of the worm; a single pod of raw 
silk is divided into twenty different degrees of fineness; 
and so exquisite is the feeUng of these women, that 
while the thread is running through their fingers 
BO swiftly that their eye can be of no assistance, they 
will break it off exactly as the assortments change, 
at once, from the first to the twentieth, from the nine* 
teenth to the second." 
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Concerning the fineness of Indian fabrics, many 
surprising stories are told. The Emperor Aurungzebe 
who flourished at the commencement of the last cen-^ 
tury, on perceiving his daughter arrayed in a semi* 
tmnsparent tissue, reproached her with its indecency; 
she defended herself by assuring him, that her robe 
was ^vrapped nine times round her body. Tavernier 
relates, that a Persian ambassador, on his return from 
India, presented his king with a cocoa-nut, which 
contained a muslin turban, thirty yards long, and 
which when expanded in the air could hardly be felt. 
Some of their broad webs of muslin may be drawn 
through a wedding-ring. 

The quantity of cotton goods manufactured in India 
must have been exceedingly great, though no accurate 
statistical accounts of them are given. Within the 
Madras presidency not very long ago, there were 
eleven active factories or emporia of cotton goods, 
which produced to the value of a milUon sterling. But 
this sunshine of Hindoo trade has been for many years 
in a declining state, and can never be expected to 
revive under the competition of goods produced by 
British machinery. From the year 1821 , when the first 
notable importation of English cotton twist into India 
took place, the speedy decline of its cotton manufac- 
tures might be predicted. Since then, the throstle 
and mule jenny, the two great arms of the Manchester 
Briareus, have been making frightfiil havock among 
Asiatic industry, depriving its myriads of spinners 
of their only resource,— dexterity at the distaflf. Thus 
mankind, by the avariciously directed arts of peaces 
may come to prey on one another with as Jatal an 
influence as by the arts of war. Prior to the above 
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|)ieriod, however, the muslin and long cloth of Great 
Britain, had, in no small degree, supplanted the per^ 
kals and calicoes of Hindostan in the markets of the 
world. This fact will appear astonishing, if we com^ 
pare merely the price of labour in India and England. 
The retees or the weavers' elderly -wives, who are 
the most dexterous of hand-spinners, earn only three 
farthings a-day in producing the finest yarn, worth 
at one time from £3 to £4 sterling a pound, which is 
more than thirty times the price of the raw material ; 
whereas the Manchester spinner with his machine can 
afford to make his fine yam for one half the cost of its 
labour in India. Reckoning the mean price of fine 
cotton-wool in Great Britain at 2^. 6c{., and in India 
at 5d., the cost of our labour and materials united 
would be considerably less than one half. Thus for ex* 
ample, the fine yarn of 250 hanks to a pound, costs, 
by Mr. Kennedy's statement^ 35«. per pound in Eng* 
land, of which 4^. are allowed for material and waste, 
and 31s. for labour ; and a pound of simikrly fiiie 
yam costs in India 84^., of which only 8cL can be 
charged for material and waste, leaving 83^. 4d. for 
tlie cost of spinning, which at the rate of even 2cL 
wages per day, is equivalent to 500 days, or to a period 
of nearly one year and a half of constant.occupation ! 
Such is the marvellous superiority of the iron fingers of 
Arkwright and Crompton over the limber and dexter* 
ous hands of the Hindoos. In this estimate, a spindle, 
whether moved by hand or power, is supposed to spin 
half a hank of yam daily ; equal to nearly one 
quarter of a mile in length. 

The Indian yam of liie finest quality, such as exists 
in the celebrated Dacca muslin, transparent as the 
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woi^en windy is very irregularly twisted^ and appears iB 
ihe microscope lUce an ill-made hair-rope bristfing 
with loose strands. The fibres obviously belong to 
ill-cukivated gossypium herbaceum, and are mostly 
riband shaped The transparency of the web arises 
from the transparency retained by these riband fila- 
ments in their separate state ; for if they were twisted 
more ckwely they would form a nearly opaque yam, 
like the British. The filaments Tary in diameter 
from -nrW to t^W of an inch, and are therefor 
much coarser than those of Sea-Island cotton. Some 
of the yarns in the web consist of six filaments, others of 
seven, eight, and more ; so that they possess little uni* 
formity. A piece of fine British book-muslin , viewed by 
the same magnifying power, presents a very different 
aspect. The yarns are regular cords, most equably 
twisted, without any bristling ends; and consist of 
cylindric filaments, very faintly translucent On view- 
ing the fine Indian yam, it is easy to comprehend how 
liie looseness of its cohesion should require the web to 
be woven upon some occasions under water, in order 
to give it support, as the anatomist developes filmy 
textures while afloat in the same medium. 

The cotton when spun is delivered to the winders, 
who are frequently the younger wives or girls. The 
winding machine consists of three parallel bars of 
wood laid flat on the ground, and kept in their places 
by a cross piece. JFrom the upper surface of the bars 
pegs stand up, round which the yam is wound from 
the bobbins in a horizontal direction. The coarser 
yam is used for the chain or warp of the web, the finer 
for the woof. The former is prepared for the weaver 
by bmling in hot water, and then plunging it into cold7 



w 



THB COTTtW IfXKUFACTURE. 47 

but tile woctf, being usually less coherent^ is strength- 
ened by the gluten of cow-dung; for it is first soaked 
m water mixed with a little of that substance^ then 
wruag out^ laid in a covered vessel for some days to 
become uniform, and lastly dried in the sub. 

The next process is the warping. The madiine 
used for this purpose consists 3 a straight range of 
bamboo sticks about three feet long, stuck on end in 
the ground, two feet apart. Young persons are taught 
to run nimfbly with the bobbins in their hands along 
that range, interlacing the yarn round each stick upon 
ahemate sides, and applying it imiformly by means of 
a guide cmnposed of a bamboo having a ring fast^ied 
to its point. When the warping is finished, additional 
sticks are inserted between the others to keep the yams 
in their position ; after which the whole is rolled up 
witJi tbe bamboos, immersed in a tank of water for a 
riiort time, and trodden with the feet to ensure its 
thorough saturation. It is nejct taken out, dried, re- 
mounted by fixing the bamboo stkks once more in the 
ground, and carefully examined by the weaver to see 
what threads are bnAen that he may mend them. 
The sticks being now withdrawn, the warp is laid along 
trestles about a yard high, placed at regular distances, 
and is rubbed over with rice water of a mucilaginous 
nature, kept till it has become sour. This corresponds 
to the weaver's dressing in Europe. The chain of 
yarn must now be carefiiUy airanged, ^rst with the 
fingers and then with a whii of dender twigs, in order 
to place the threads truly parallel, as well as to smooth 
and clean them. Lastly a mucilage of %cifled rioe is 
spread over the warp to stiffen it, and when dry it ii 
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softened by rubbing it with oil. It is now ready fof 
the loom. 

This process was deemed so important as to be 
regulated by ancient statute. " Let a weaver who has 
received ten patas of cotton thread give them back in- 
creased to eleven by the rice water, and the like used 
in weaving ; he who does otherwise shall pay a fine of 
twelve 'pQX)iaa"~^(Institutes of Hindoo Law, chap. viiL 
sec. 397, by Sir William Jones.) 

The tanty, or Hindoo weaver, digs first a hole in 
the earth for his legs, so as to be conveniently seated oh 
the ground. He then drives two strong bamboo stakes 
into the earth at a distance apart proportional to the 
breadth of liis web, and near enough to a wall or a 
tree for fixing the stakes to it by slender bamboos 
The Engraving {see fig. 1, page 33) represents the 
primitive oriental loom. It consists merely of two 
roller beams resting on two pairs of stakes driven into 
the ground, and two sticks which cross the chain or warp, 
and which are supported at each end, the one of them 
by two cords tied to the palm tree, under whose shade 
the loom is placed, and the other of them by two cords 
fastened to the foot of the weaver. These enable him 
to part the alternate yams, for the purpose of traversing 
the warp with the woof. A very rude stick or wooden 
bar serves the weaver for a shuttle, which answers also 
the purpose of a batten for driving home each woof 
yam against its predecessor, so as to give the cloth the 
proper closeness of texture. The loops beneath the 
geer, into which he inserts his great toes, serve him for 
treddles, and with his long shuttle he both draws the 
weft through the warp, and closes it up. With such 
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awkward mechanism as this, are woven those muslins 
of aerial fineness, transparent and delicate as the 
gossamer web. The reed is indeed like our own, and 
is the only thing made with the appearance of mecha- 
nical skill. 

The destruction of the Mahometan dynasty in Hin- 
dostan gave a deadly blow to the manufactures of 
Dacca, the beautiful fabrics of which were bought 
principally for the court dresses of the emperor and 
his omrahs. The perkals, so called from a I'amul 
word signifying superfine, were made in theCarnatic.of 
a silky cotton grown in the plain of Arcot. The dis- 
trict of Condover furnishes the showy handkerchiefs of 
Masulipatam. Chintzes are produced chiefly in the 
Calcutta and Benares districts, and in the Masuli- 
patam district of the Circars. 

From the division of labour between Mahometan 
and Hindoo workpeople, we have, already shown that 
the cotton trade of India has not continued stationary 
since the institution of castes, but received certain modi- 
fications along with the Arabian dynasty. Mr. 
Richards indeed stated in the parliamentary discussion 
of 1814, upon the renewal of the East India Company's 
charter, that the distinction of castes, which assigns to 
the son of a Hindoo the trade of his father, is now 
maintained chiefly by the pressure of fiscal exactions, 
and the abject poverty of the people. In Calcutta and 
Bombay the Hindoo population have emancipated 
themselves very much from their ancient trammels, 
and have displayed equal energy and intelligence in 
commercial transactions. The time is probably not 
far distant when the benefits of knowledge, and the 
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blessings of religion will be largely imparted to that 
gentle race^ and enable them to take a more im^ 
portant share 4n the arts of civilized life. Hitherto 
the cotton trade has done no more for their dignity and 
comfort than the manufactures did for the slaves of 
the Roman grandees* Both laboured for hard task- 
masters in a huckster-like way, and received the 
scantiest livelihood in return. No motive was pre- 
sented to their minds to improve their respective 
processes, and to multiply their productive powers; 
for the fruit of any such improvements would not have 
been reaped by them. What a contrast in this point 
of view is a£Porded by the arts of Great Britain and 
those of India ! None of the oriental rajahs, however 
favoured with opulence and tranquillity, ever appear 
to have proposed the introduction of better implements, 
or the association of scattered workpeople into a 
manufactory. However reputable the profession of the 
Tanty in the scale of castes, it seems never to have been 
lucrative enough to procure for him or his descendants 
sufficient capital for the commercial part of his business* 
While the East India Company made their remit- 
tances to Europe in cotton goods, they were obliged 
to advance, through their residents at the different sta-* 
tions, not only the cotton wool, but the funds requisite 
to support the workman and his family during the 
progress of the manufacture. Under this officer, as 
chief, a corps of European servants was placed, who 
watched over and directed the native clerks and peons, 
or immediate superintendents of the weavers; the 
resident sent forth his proposals for certain quantities 
of goods to the native merchants, who treated in their. 
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ttnm with the workpeople. As soon as the terms 
were agreed upon, the resident advanced the ^nds to 
the contractors, who distributed them at his diiscretion, 
and became responsible for the delivery of the manu- 
factures at the Company's stores, according to stipula- 
tion. The Company's resident never interfered with 
the contractors in their details, unless complaints were 
made of fraud, delay, or the interference of contractors 
acting in other interests ; in this case peons were dis- 
patched to intimidate, and if necessary to coerce, the 
weaver. When the weavers had no engagement for the 
Company, the resident had the privilege of employing 
them on his own account ; he became hereby a person of 
great importance to the people, and was regarded by 
them as the chief source of their subsistence, and the 
main-spring of their industry; hence, although the 
native brokers who acted as contractors for the Portu- 
guese and other traders did offer a higher price for 
the goods than the British resident had fixed, the 
weavers, however strongly tempted to evade his ordera 
or to smuggle away their cloth, never durst openly 
dispute his commands. 

They were taught to consider the commercial resi- 
dent as a man of authority, and not as a mere mer- 
chant ; he dwelt in a palace, and was surrounded by 
all the pomp and circumstance of high station, the 
moral effect of which is well known to all who have 
been in India. Correct, too, and honourable as he 
himself may have been, the details of his duties mainly 
devolved on sircars and other subordinate employes 
spread over the district, with much real and more as- 
sumed power, and more or less corrupt from the 
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inadequacy of their salaries in comparison with their 
means of extortion and tyranny. Some light is thrown 
on the compulsory tendency of the Company's com- 
mercial system by the 8th paragraph of the Board's 
letter, dated 27th April, 1 827, which is as follows : 
'* It will therefore be your duty to explain these naat- 
ters fully to the peons and rearers of cocoons employed 
under your factory, so as to prepare their minds to 
submit without murmuring to the prices you may deem 
it necessary under these orders to determine on grant' 
ing them for the silk and cocoons produced during the 
several bunds of the year, impressing it at the same 
time upon them, as a matter of absolute necessity, 
that they will seek in vain to elude the operation 
of the system now about to be established, by carrying 
their cocoons away from their oum factory in order to 
deliver them into a neighbouring factory for the sake 
of obtaining increased prices, because by so doing 
they will inevitably meet with disappointment.^'* 

Such unlimited influence over a simple people in a 
remote district no doubt led to frequent acts of injus- 
tice. Various laws and regulations were enacted to 
protect the weavers against oppression, but it is be- 
.lieved with little eflect, for the sovereign power which 
ought to have administered impartial laws was, in fact, 
the avaricious and needy trader, whose interest it was to 
be unjust. Now that the India Company has ceased 
to be traders, they will have no motive to harass the 
Tantys through the medium of resident contractors, 
but will leave them at fiill liberty to bring their indus- 

* Mr. Brucken — Appendix to Report on £. I. C. Affaira, p. 521. 
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try to the best market. In such circumstances the 
Indian artisan will find his condition vastly improved ; 
he will be persuaded to employ his dexterity under 
more liberal auspices, and will be furnished with better 
implements to sustain the competition against Euro- 
pean rivalry. A style of goods may thus be produced 
surpassing in beauty anything ever manufactured for 
the - court of the Grand Mogul. It is not probable 
that the Hindoo will submit to the irksome confine- 
ment of a factory, but with a better cotton yam and 
better loom he may be able to fabricate his peculiar 
light muslins at so cheap a rate as to make head in 
some measure against the overwhelming resources of 
Europe. The late attempt to erect a cotton factory at 
Calcutta seems to have been injudicious, and failed ; a 
second company have indeed resumed the scheme, 
but they can hope for little more success ; they had, 
some time since, nearly 700 persons employed in their 
spinning-mill at the rate of 7s. each in the month ; but 
they found these native workmen incapable of sticking 
to their task more than a few hours at a time, and 
they require, therefore, two or more relays of hands in 
a day. Such individuals can never become proficient 
spinners, nor even at the low rate of wages can they 
fiimish yarn fit to cope in the market with the pro- 
duction of Lancashire; it is only by giving every en- 
couragement to their exquisitely fine faculties and 
endowments that they can be expected to become 
profitable servants to an enterprizing manufacturer. 
Instead of being under the necessity, as at present, of 
taking down their loom every evening and erecting it 
every morning, or stopping their labours every rainy 
day, they should be provided with covered galleries 
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open at the sides as warping and weaving sbops^ in 
wliich the work could go on uninterruptedly upon the 
plan of alternate labour^ to which they have been long 
iamiliar ; they should also be provided with the meaas 
of better cotton-husbandry by the introduction of a 
better cotton-seed, a better system of agriculture, and 
a better gin for cleaning the wool. Thus seconded in 
a kindly spirit, the Hindoo artisan might once more 
delight the luxurious with webs of incomparable ele- 
gance> at such a price as would ensure for them an 
extensive and ready sale. Yarn continues to be €pun 
and muslins to be manufactured at Dacca, to which 
European ingenuity can afford no parallel ; such, in- 
deed, as has led a competent judge to say it is beyond 
his conception how this yam, greatly finer than liie 
highest number made in England, can be spim by the 
distaff and spindle, or woven afterwards by any ma- 
chinery. 

It is in spinning the more tenacious warp*yam that 
machinery has the greatest advantage over the haQd> 
and accordingly it was that description called twist 
which first made, its way from this country into India.. 
In 1815 the small quantity of eight pounds was sent 
oat on trial, and in the same year the importation of 
British > white and printed cotton goods into India 
amo^ted to nearly 800,000 yards, the whole of whidi 
siras probably purchased by our countrymen; but iu 
1830 the. quantity of British cloth knported into India 
had increased to 45,000,000 yards^ indicating a pro^ 
digious extension of sale all over the Peninsula, even 
among thesiatives, to the exclusion of thw own fEibrica, 
which eould not be afforded at so moderate a prioew 
In the preceding year, 1829, no less than 3,185,639 
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pounds of cotton twist had been introduced into India. 
From the extent of these importations some idea may 
be formed of the vast field for the cotton trade which 
exists in Southern Asia. The Tantys must have taken 
very readily to the weaving of British warp^ for in 
1824 only 121,000 pounds were introduced for their 
looms, while five years thereafter they consumed twenty- 
five times the quantity. This rapid extension of com- 
mercial intercourse from England to India was owing 
entirely to the spirit of private merchants ; the Com- 
fMuiy were as remiss in this respect as they have always 
been in ameliorating the culture of cotton. 

The average price of the twist imported into India 
in 1829 was \s. Sfd. per poimd. In the year 1834 
4,267>653 pounds of cotton twist and yam were im- 
ported from Great Britain into the East India Com- 
pany's territories and Ceylon, of which the total de- 
dared value was £315,583^ being at the rate of 
1#. 5|cl. per pound. The greatest importation^ how- 
ever» took place in 1831, when it amounted to 6,624,823 
pounds in weight, and to £467,861 in value. In 1834 
about 40,000,000 yards of cotton cloth were imported 
into India. 

For a view of the quantities of cotton twist and 
yarn iniport^ into other countries in these years, see 
the Statistical Table at the end of the third volume. 
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CHAPTER r. 

Natural History. 

The filamentous down which invests the seeds of the 
gossypium, a plant of the natural order malvacese or 
mallows^ is the substance called in English commerce 
cotton-wooL and in French coton en laine, from its re- 
semblance to the fibrous fleece of the sheep. It is 
usually white, of various shades of purity ; but it is 
sometimes cream-coloured, and at others iron-yellow 
or tawny. The filaments, when viewed in a good 
achromatic microscope, appear to be for the most part 
riband-formed or flattened cylinders, with a thickened 
list at either edge, and veins of embroidery running 
along the middle. They vary in length from half an 
inch to one inch and three-quarters ; and in breadth 
from T+TT to Y^vT of an inch, tapering always to a fine 
point at their ends. These variations in length and 
breadth belong to plants of difierent growths and 
countries, the filaments being pretty uniform in the 
average product of each particular crop. The lustre 
of cotton, as seen in the microscope, is pearly, whereas 
that of flax is vitreous. Whether a cylinder or a 
riband, the cotton fibre is seldom or never straight 
like that of flax, but is either twisted right and lefl 
or coiled like a cork-screw. Those of the best Sea 
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Island^ the most valuable species of cotton, very com- 
monly appear to be beautiful spiral springs, singularly 
adapted to the spinning process, readily entwining 
with, and sliding over, each other, during the formation 
of a thread, with an easy elastic force. There are no 
feathery margins, as some writers have described. 

The word cotton may be traced most clearly to the 
language of Arabia, a country where the plant is indi- 
genous, where it was probably applied to clothing 
purposes in the infancy of the human race, and whence, 
undoubtedly, it was brought into Western Europe at 
the era of the Mahometan conquest. The textile 
down is called in Arabia gotn or gootn, wliich signifies 
also soft ; a word evidently identical with the Spanish 
godon, or algodon, formed like alkali and alkohol of 
the prefix article al, and the noun. Skiiiner's deriva- 
tion from cydonium, the quince, from its. near resem- 
blance to the down which adheres to that kind of 
apple is unworthy of criticism. Cotonea and cydonea 
are two words equally applied by Pliny to the quince. 
The following names have been given to cotton in dif- 
ferent languages : 



Greek 




Bombyz, Xylon. 


Latia • 




Gossypium, Bombax. 


Italian • 




Cotone, Bombagia. 


Georgian 




Bomby, Bamba. 


India 




Kopa, whence the English term cop for a 
pirn of cotton yarn. 


French . 




Cutonnier for the plant; Coton for the wooL 


Grerman . 




Kattunwblle, Baumwdlle. 


Dutch • 




KItoen, Boomwul. 


Danish • 




Bomold. 


Swedish • 


• t 


BomuU. 


Spanish • 




Algodon. 


Portuguese 




Algodno, Algodeiro. 


Russian . 




Bomaga, Chloptscha taja. 

d5 
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Hongul • • Kobung. 

Chinese . • Cay-Haung^ Hoa-Mien. 

Gossypium or cotton constitutes a perfectly natucal 
family of plants^ in which the specific differeooes are 
remarkably slight. Since the filamentous down, which 
invests the seeds^ differs exceedingly in quality and 
value in different varieties of the plants corresponding 
botanical distinctions have been sought after with 
great assiduity^ but hitherto with very little success. 
Indeed^ M. Decandolle^ one of the most eminent 
botanists of the age^ confesses that the family gos- 
sypium stands much in need of more minute investigar 
tion. The botanical characters have been taken from 
the leaves^ the stipules, the glands, the spots, the 
colour, the hairs on the stem, and the durability of 
the plant. The leaves are subject to great variations 
in the form of their subdivisions or lobes, not merely 
in the same species, but in the same individual shrub. 
On one stem may be found two or three very different 
forms of foliage, resulting from soil, climate, and cul- 
tivation! Glands have been noted as distinctive of pe- 
culiar species, but they may be found in all the gos- 
sypiums ; nay, on the same shrub^ some leaves may 
be observed having only one gland, and others with 
two or even three glands. The stipules are generally 
uniform in shape and direction. The colour, the 
spots, and the hairiness of the stems or branches, are 
too variable to form subjects of specific distinction. 
Nor is the durability of the plant constant in the same 
species. The shrub cultivated as an annual at Malta^ 
under the incorrect title of gossypium herbaceum, 
may under certain circumstances last for several years. 
Thus the cotton growers at Motril in Spain raised 
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many of their cotton plantations from Maltese seeds^ 
and yet they found the shrubs live for six or even 
ten years. This change of the longevity of the plant 
is partly due to husbandry and partly to climate. It 
may also be remarked^ that all the lands which bear 
cotton in Spain are situated near the sea^^oast, and 
that they produce perennial plants^ but no annual 
ones. There they will thrive for eight or ten years, 
provided they encounter no accidental frost. In the 
second year they attain to the height of seven feet and 
a half, if they are not pruned across the stem. If thus 
cut they will send out lateral shoots three feet long. 
Cavanilles gave the name Gossypium Peruvianum 
to a variety which he saw in the province of Valencia, 
but there is net^ cotton plantation in Spain where he 
might tiot have observed several different shrubs 
equally well marked with that fancied species. From 
the intermixture of seeds such a confusion has arisen 
in the descriptions of the gossypium, that modern 
botanists have hardly been able to refer any particular 
cotton wool to a particular species of plant, or to refer 
the plants now growing to those described by authors 
two centurieSt ago. 

Linne&us reckons five species only of the gossypium; 
Lamark eight ; Rohr enumerates thiltjr-^four kinds, to 
which, however, ptop&r specific charaeten are not as- 
signed, and fiome writers have spoken of forty species. 
It belongs, in the Linnean :eystem, to the class Mona - 
delphia and order Polyandria, though placed by Cava- 
nilles, :the author of an elaborate monograph upon it, 
in the order Pentandria. The following is the des- 
cription of DecandoUe, which I have translated from 
his Admirable Prodromus, the best modem authority 
upon the arrangement of botanical species. 
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Gossypium, or Cotton Plant. 

Calyx cupshaped, obtusely five- toothed ; inclosed in 
a tbree-cleft exterior calyx ; the leaflets united at their 
base, of a heartshape, and toothed ; stigmas three to 
£ve; capsule three to five-celled, and many seeded; 
seeds bearing a downy wooL 
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N. B. All the species are uncertain, being founded 
on precarious characters. In enumerating the species 
recognised by botanists, DecandoUe intimates that the 
genus is greatly in want of an accurate monography 
drawn up from the life. 

1. G. Herbaceum {Linn. Sp. 975). — Leaves five- 
lobed with one gland beneath; lobes round with a 
point; the outer calyx serrated; stem smooth; annual, 
biennial, or perennial, according to situation and cir- 
cumstance; petals yellow, with their bases spotted 
with purple. 

2. G. Indicum. — Leaves obtuse, three to five-lobed ; 
no glands beneath the outer calyx ; slightly notched at 
the point ; stem hairy, annual or biennial ; in the East 
Indies ; flowers yellow, with purple claws. 

3. G. MiCRANTHUM. — Leavcs obtuse, five-lobed, 
very smooth ; one gland beneath ; outer calyx many 
cleft, longer than the petals ; stem smooth and dotted ; 
in Persia and Ispahan. 

4. G. Arboreum. — Leaves palmate, five-lobed, 
lobes obtusely lanceolate, pointed with a short bristle ; 
one gland beneath; outer calyx pretty entire; per* 
enniaJ in the sandy soils of India. 

5. G. ViTiFOLiuM. — Lower leaves palmate, five- 
lobed ; upper ones three-lobed ; one gland beneath ; 
outer calyx fringed ; inner calyx three glands at the 
base ; stem smooth and dotted ; in the East Indies. 

6. G. HiRSUTUM, — Upper leaves undivided and 
heart-shaped ; lower three to five-lobed, with one gland 
beneath ; the small branches and the petioles hairy ; 
outer calyx three-toothed at the apex; in South 
America ; flowers yellow, perennial. 
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7. G. Eglandulosum. — Leaves five-lobed, without 
glands; three of the lobes oblong acuminated ; stem 
woolly; outer calyx three to four-toothed at the apex. 

8. G. Religiosum. — Upper leaves^ three-lobed; 
lower five-lobed, one gland beneath; branches and 
petioles witb black dots; outer calyx with three leaf- 
lets fringed downy ; the wool of the seeds of a pale 
saffron colour ; in the East Indies. 

9. G. Latifolium. — ^Leaves acute^ lowest undi- 
vided, the rest three-lobed ; one gland beneath. 

10. G. Barbadense. — Upper leaves three-lobed ; 
lower five-lobed, three glands beneath; stem smooth ; 
seeds free ; in Barbadoes. 

11. G. Peruvianum. — Leaves five-lobed; three 
glands ; lower leaves undivided ; outer calyx fringed ; 
tiiree glands at the base ; in Peru ; flowers yellow with 
purple claws. 

12. G. PuRPURASCENS. — Leavcs thrce-lobed, downy 
beneath ; ovato-lanceolate acute ; outer calyx fringed ; 
branches somewhat downy at the end ; capsule three- 
valved ; in South America. 

13. — G. Racemosum. Very smooth, leaves sub- 
cordate three-lobed acuminate ; flowers at the ends of 
the branches somewhat spreading; outer calyx fringed; 
capsule three- valved ; in Porto-Rico. 

Species to be examined :— 
G. Obtusifolium. 
>G. Acuminatum. 
G. Glandulosum.'*' 

The following details are from other botanists : — 
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Shoit Staple, 01 Onen S«ed Cotton. tFcum m dnwiDg tent uu by Mi. Spaldag.] 

I. Gossypiitm Herbaeeum. — This is the epscies 
most generally cultivated in Europe, as in Sk^, in 
Calabria, and io the province of Ban. It should be 
called ^-u^icosum, shrubby, because its stem is woo<^ 
and not herbaceous. It rises commonly to tlie hmght 
(^ a foot or a foot and a half It enste native at 
Aleppo, in Upper E^ypt, Arabia, and in Senegal. It 
is diatinguished &om the other species of goesy^nuBi 
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by having the five lobes of its leaves rounded^ and 
terminated with a sharp point. Its capsule is three or 
five-celled ; each cell contains about five seeds of an 
ash colour. The sterns^ which increase in hardness 
and size with the heat of the climate^ are somewhat 
reddish^ near their lower part velvety, or hairy towards 
the top, and variegated with black points. The 
branches are short ; the leaves green, soft, pretty large, 
and divided into five short lobes. The axillary pe- 
duncles towards the extremity of the boughs end in a 
large beautiful yellow flower ; the three leaflets of the 
flower-cup are large, and deeply toothed on their 
edges. 

This species is properly an annual, and requires from 
seven to eight months from its germination to the com- 
plete maturation of its capsules. To this species may 
be referred the cottons of Cyprus, the islands of the 
Grecian Archipelago, Macedonia, Natolia, Syria, and 
the coasts of the Caspian Sea. But Olivier says, that 
this cotton plant lasts fifteen or twenty years at San- 
torino and other places in the Levant, and that it is cut 
down every year close to the ground, as the caper 
plants are in the South of France. 

Cattle are fed in Sicily with the cotton seeds, but, 
unless the fibres of the wool be thoroughly separated, 
the animals become diseased in consequence of pellets 
formed in their stomachs, some of which amount to a 
pound in weight. Lambs often die of this malady, 
called by the natives mal di pallotta, the ball 
disease. 

It appears that this species of cotton was also cul- 
tivated in the South of FraiKce nearly three centuries 
'ago. In a discourse addressed to Charles IX. at his 
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visit in 1566 to Hyeres^ the orator takes occasion to 
boast of the oranges^ palms^ and cotton plants^ which 
were raised in the fields round that town. The same 
&ct is attested by the bishop of Senez in a curious 
work on agriculture published in 1606, in which he 
enumerates sugar canes, ciimamon, and cotton, as pro* 
ductions of Provence. Bauhin, the botanist, likewise 
states that the cotton plant was grown in France, 
having been introduced from Italy. It is curious to 
remark how entirely this species of agriculture fell 
into disuse, and was forgotten. 

2. Gossypium Barbadense. — This species is sup- 
posed to be a native of the American continent. It is 
a shrub five or six feet high. Its stems and its 
branches are smooth, and the leaves have a polished 
surfece. The lower leaves have five lobes, the upper 
ones three. These are entire, acute, and have three 
glands on their back surfaces. The flowers, which are 
very large, have a deep yellow colour. The capsule is 
also large and produces a large body of cotton. The 
seeds are black. When triturated with water they 
afford a milky emulsion which is used medicinally at 
Cayenne. This is the species in most general culti- 
vation in the West India islands. 

3. Gossypium Indzcn/n. — This species forms a shrub 
from ten to twelve feet high, having its branches 
covered with a down, somewhat woolly towards their 
tops. The leaves are of a moderate size, have three 
short oval lobes without glands, and are frequently 
variegated beneath with small black spots. The 
petioles and veins are velvety; the flowers are large 
with short peduncles; the petals are yellowish, and 
marked at their base with a brown-purple spot. The 



60 NATURAL HISTORY AND 

oapaides are ovid^ sharp-pointed, three-celled^ and opsfi 
wkh three or four valves. They contain blackish 
9eeds, wrapped up in very white cotton wool. This 
jiani grows spontaneously in moist situations in the 
East Indies, and is ako cultivated in that quarter of 
the globe. Some remarks ef Linneus on the Gossy pium 
Herbaceum belong more properly to this species,whieh 
rises sometimes to the height of fifteen feet, and is on 
other occasions only three feet high. 

4. Cfossypiwn ^rdoreum.— ^This species is the tree- 
cotton ; it rises sometimes^ in favourable situations, to 
the height of fifteen or twenty feet It is a native of 
India, Egypt, and Arabia. It is well characterized by 
its brownish-red flowers, by the hairiness or bristli- 
Bess of its upper branches, by its palmate leaves with 
fine lance-shaped, digitate lobes, and by a gland on 
the posterior veins. The peduncles are short, solitary, 
one-flowered; the leaflets of the outer calyx are entire, 
or three-toothed ; the capsules are ovate, sharp-p^ntedj 
have three or four valves, as many seeds in each ceU, 
and are enveloped m an abundant cotton wool, white 
and excellent. It is reckoned the finest of the Indian 
varieties of cotton, particularly on account of its flexi- 
bility and whiteness. 

6. Gossyptum Vitifolium. — ^The vine-leaved species. 
It grows in the Isle of France, in the Celebes, in India^ 
and was at one time much cultivated in St. Domingo. 
Its branches are nearly free from down, but they are 
studded like the leaf-stalks with tuberculous points; 
the leaves are large, palmate, and cut down into fine 
lobes. The flowers are large^ yellowish, and spotted 
with purple at their base. In St Domingo this species 
triennial., and had black seeds when it was grown 
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in a propitious Boil near the sea shore. It attained id 
the h^gfat of twelve or fourteen feet. When ^e plaat 
grows in a soil unfavourable for its perfect development* 
the seeds are greenish^ the cotton staple is coarser^ 
and is difficult to separate from the seeds. The seeds 
are egg-shaped> and are from six to eight in each cell. 
Capsule three-celled. 

This species differs from the next in the number of 
glands on its leaves and calyx. The vitifolium has 
six glands on its calyx^ and only one on its leaf. Its 
leaf-lobes divaricate more than those of the Fera- 
vianum. 

6. Oossypium Peruvianum. — ^The cotton plant of 
Peru is a shrub three feet high. Its leaves are large» 
heart-shaped^ downy^ and furnished with three glandSb 
The lower leaves are entire, oval, acute; the upper 
)^aves have five acuminated lobes. The inner sur£aiOe 
of the flower-cup is besprinkled with blackish points. 
The corolla is large, yellow, somewhat velvety, and 
reddish-coloured at the base ; the capsules are ovaie» 
aeuminaied, and three-valved. The seeds are black- 
ish, and wrapped in a long-stapled, white wool. Then 
are three glands in the calyx. The capsule is three- 
celled, and contains in each cell many seeds. 

7. Grossypium Hirsutum. — ^This species was dis- 
icovered in the hot regions of America. Its stem rises 
to the height of two or three feet, and then divaricates 
into boughs, which bristle with hairs. The leaves afe 
also hairy on their inferior surfaces, and are three or 
£ve4obed. The upper leaves are entire and heart* 
Afaaped; the petioles are velvety. The flowers near 
the extremities of the boughs are large, and somewhat 
dingy, in c<dour. The capsules are ovate» fi>urrceUed« 
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nearly as large as an apple, and yield a very fine silky 
cotton wool, much esteemed in commerce. The seeds 
are greenish. 

8. Chssypium Tricuspidalum. The three-pointed 
cotton plant. This is an Indian shrub, three or four 
feet in height, with spreading branches, somewhat 
velvety towards their summits, and covered, as well as 
the petioles, with small black dots. The flowers are 
white, with sometimes a sulphur tinge, or a rose or 
purple hue, on the edges. The capsules are short, 
acuminated, and contain a soft white cotton which 
adheres very firmly to the seeds. 

9. Chssypium Micrantkum. — ^The small-flowered 
cotton plant. Its stems are reddish, about a foot and a 
half high, smooth, and besprinked with blackish dots, 
which are also found on the petioles and peduncles. 
The leaves have five very obtuse lobes, and a gland 
above their base. The outer calyx has three deep 
divisions, fringed, and longer than the corolla; the 
inner caljrx is shorter, and five-toothed. The petals 
are yellow, oval, acute, marked with purple at their 
base, and a little velvety above. This plant is a native 
of Persia. It was cultivated in the Jardin des Plantes 
at Paris under the name of Gossypium Purpurascens, 
and was brought thither from the Antilles. 

10. Gossypium Religiosum. — ^The cotton of the 
Nuns. In this species it is extremely difficult to 
pick the wool from the seeds, the filaments being so 
short, and so closely condensed, as to be inseparable 
by rollers. Hence the nuns at Tranquebar were 
employed to pick the wool from the capsules. One 
pound of Tranquebar cotton employs a woman thirty 
hours to separate; and a pound of Cambaye cotton. 
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twenty-six hours. Three quarters of an ounce of 
deaned cotton is the total product of a shrub three 
feet high. This plant is a native of the Cape of Good 
Hope^ and has been cultivated in the Jardin des 
Flantes under the name of the White Cotton of Rome. 
This species is distinguished from the others by the 
protrusion of its long style before the expansion of the 
flower, and by the spotless whiteness of its blossoms^ 
which changes into red. The yellow Cotton Plant of 
Siam^ grown in the Jardin des Plantes^ resembled the 
Religiosum in every thing except the colour of its 
wool, which was nankeen. 

Roxburgh gives the following descriptions : — 

GossypiMtn Herhaceum {Roxburgh). — ^Bi-triennial, 
young parts hairy ; leaves hairy, palmate, with sub- 
lanceolate acute lobes ; leaflets of the exterior calyx 
dentate; capsules ovate, pointed; seeds distinct, 
clothed with firmly adhering white down under the long 
white wool ; kootn of the Arabians, karri-kapass of the 
Bcngaiese. '' This," says Dr. Roxburgh, " and its 
varieties are by far the most universally cultivated by 
the natives of India.'' 

Trunk short, nearly straight, woody, often lasting 
three or even four years ; bark ash-coloured or brown, 
and by age becomes cracked in various directions; 
branches numerous^ with their tender extremities well 
clothed with long, soft> diverging hairs, and marked 
with numerous rust-coloured dots ; general height, 
when cultivated on a middling soil> about three feet^ 
though in a rich garden loam they rise to eight or 
even ten feet ; leaves alternate petioled, hairy on both 
sides, palmate ; lobes from three to five, in young plants 
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lanceolate^ in old almost ovate ; size very various ; co- 
lottr pale green; glands ; in large luxuriant leaves^ 
there is generally a single one near the base of each of 
the three middle or large nerves ; but Dr. R. does not 
think they can ever be so much depended on as to 
form a part of the specific character in this or any 
other of the species. Petioles hairy, nearly as long as 
the leaves ; stipules obliquely linear^ lanceolate ; pe^- 
dunces solitary^ short, hairy opposite to the leaves, or on 
one side of them ; flowers solitary, large, pale yellow, 
with the bottom of the bell of a dark crimson colour ; 
calyx exterior y leaflets sometimes nearly entire, some*- 
times acutely dentate,or even gashed, hairy, with a gland 
on the base of each ; inner obscurely five-toothed ; ca- 
rol large, campanulate; stamens numerous; stigma 
clavate, three or four-ribbed, and spiral ; capsule ovate> 
pointed, three or four-celled : seeds a few in each cell, 
distinct, clothed with much firmly adhering whitish- 
grey down under the long white wool or cotton. 

Of this species there are an infinite number of va- 
rieties from soil, situation, method of culture, &c. I 
shall make a few remarks on as many of these as I 
have been able to rear under my own eye. 

I. Dacca cotton. — ^This sort may be reckoned the 
first variety, or deviation from the common her- 
baceum, in general cultivation over Bengal and Co- 
romandel; it is reared about Dacca in Bengal, and 
furnishes that exceeding fine cotton wool employed 
in manufacturing the very delicate muslins of that 
country. It differs from the common in the following 
respects : — 1, in the plant being more erect, with 
fewer branches, and the lobes of the leaves mons 
pcnnted; 2, in the whole plant being tinged of a red- 
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dish colour, even the petioles and nerves of the leaves, 
and being less pubescent ; 3» in having the peduncles, 
which support the flowersj longer^ and the exterior 
margins of the petals tinged with red ; 4, in the staple 
of the cotton being longer, much finer, and softer. 

These are the most obvious disagreements, but 
whether they will prove permanent Dr. R. could not 
say. 

II. The Berar cotton^ with which the fine Madras 
long-cloth is made. It differs from the above two 
sorts ; 1, in growing to a greater size, in living longer, 
in having smoother and straighter branches; 2, in 
having the leaflets of the exterior calyx more deeply 
divided, and the wool of a firmer and more durable 
quality. 

III. China cottwu — Its wool is reckoned 25 per 
cent, better than that of Surat It differs from the 
former sorts y 1, in being infinitely smaller, with but 
very few short weak branches ; 2, in being annual ; 3, 
in having the leaflets of the exterior calyx entire or 
nearly so; 

Gossypium rubicundum (Roxburgh) — ^is found in 
the gardens of the curious over most parts of India^ 
whare it is in flower great part of the year. Dr. Rox- 
burgh does not believe it to be ever cultivated for its 
wooL 

Gossypium Barbadense (Roxbuurgh) . — Shrubby ; 
leaves smooth^ with five acute short broad lobes ; leaf- 
lets of the exterior calyx deeply laciniate ; colour of the 
corolla uniformly yellow; capsules oblong» pointed; 
seeds distinct, black, and without any other pubescence 
than the long white cotton wool. 

Bourbon cotton, is the name this species is known by 
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Called from >ilnTiiig by Dr. Hoibucgh, in the Libni? of the Eiit iDdii Hou*. 

amongst the English in the East Indies. It does not 
appear to be a nadve of India, but nas introduced 
from the Island of Bourbon some twenty years ago; at 
what period it was brought from the West Indies into 
that island is uncertiun ; it succeeds better in the more 
elevated, drier, and less fertile soil of Coromandel than 
in Bengal, where the plant grows to a greater size, hut 
yields less cotton. Stem short, Lgneous ; in a. good 
soil grows to a foot or more in circumference; branches 
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mimerous, spreading in every direction ; well grown 
plants rise to from eight to twelve feet, and spread 
nearly as much ; bark of the woody parts ash-coloured 
' Such is a description of the species of gOBsjrpium* 
derived from the best sources of information. 

M. Rohr, who made an extensive tour through thd 
West Indies to establish distinctive characters, betweei* 
the different cotton plants, subservient to the com* 
faiercial supply of cotton wool, attempted to intro- 
duce a new arrangement of the species of gossypium^ 
founded on the appearances of the seeds. I shall giVd 
a brief outline of his scheme for the sake of certain 
practical points which he ascertained, though, viewed 
in a systematic light, it is altogether nugatory. 

M. Rohr distributes the cotton plants grown in the' 
West Indies into four groups : — 1, the rough black 
seeded; 2, the duU-brown seeded, with smooth veiny 
surfaces ; 3, seeds ' covered with short hairs, through^ 
which the colour of the coats may be seen, but the 
veins can hardly be perceived ; 4, seeds more closely 
covered with thick hairs. Each of these grand divi- 
sions is subdivided by M. Rohr into several species, 
which he has denoted by vulgar or trivial names, 
quite independent of those assigned by the botanists ; 
his characters can therefore be of Kttle use on account 
of their vagueness, as also of the seeds changing their* 
appearance with the soil and climate in which they ard 
produced. 

Gboup L — Cotton tvith rough black Seeds* 

'. To this group M. Rohr refers, 1. The wild or withy- 
tvood cotton of our colonies. It rises nine feet high, 
and spreads out from six to eight feet. Each tree 
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produces at the utmost only one quarter ounce of 
deaned cotton. 2. The green-tufted cotton^ from the 
green colour of the down on the unripe capsules. The 
fine cotton of Martinique belongs to this group. The 
shrub is three feet high^ and yields a crop of two 
Ounces and a half, which is gathered successively 
during seven months^ beginning in November. 3. The 
sorrel-green cotton plants and the sorrel-red, both cul- 
tivated near Spanish town, afford, the former four 
ounces, and the latter seven and a half ounces of 
cotton w6ol. 4. One of this group has seeds with a 
barbed point. The shrub is seven feet high, and yields 
three ounces of cotton. 5. The cotton plant, having 
barb-hooked seeds, such as the red shanks of St« 
Thomas and Santa Cruz. It is six feet high, and 
yields five ounces in a favourable season. 6. The 
jahr-rund, or year-round cotton plant, so named be- 
cause it affords a succession of ripe capsules at every 
season. It grows in Jamaica and St. Domingo, as 
also in Montserrat, where it is called the loaf cotton, 
because it carries a tuft round the point of the seed« 
It is a productive and durable species. It grows to the 
height of six feet, and yields seven ounces of an average 
crop. These are properly coarse year-rounds ; the 
fine year-round belongs to Porto^Rico, 7. There is a 
cotton plant with large flocks, called in St. Thomas 
Old Bess. It grows to the height of eight feet, and 
yields four ounces of wool ; but its delicacy has thrown 
it into discredit. 8. The Guiana cotton. The seeds 
adhere to each other in the cells, and assume the form 
of a long thin pyramid. Its wool is white and long 
stapled. It has a variety of names, as Cayenne, Su- 
rinam, Demeraia> Berbic^ and Essequibo. It yields 
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two crops every year, aniounting together^ in favourable 
weather^ to a pound and a half; but, in rainy seasons^ 
to only half a pound. In Jamaica it is called ridney 
and huk cotton. Each plant occupies a space of ten 
or twelve feet when grown in a good soil. 9. Brazil 
cotton. The seeds of this kind strdngly adhere to one 
another, so as to form a broad short pyramid. It is 
an excellent cotton shrub. 

Group II. Brown-black seeded Cotton-trees, smooth 

and veined, 

1. Indian cotton. — It produces twice a-year, and 
affords a very white cotton, which may stand long in 
the pods without being coloured by the rains. Its 
wool is finer than any of the preceding cottons, and 
may be easily cleaned. It occurs at St Martha and 
Carthagena, in shrubs eight feet high, spreading to 
the extent of ten feet, and yields eight ounces. 2. The 
Siam cotton, with brown, smooth seeds; the cotonlisse 
of Martin, as also the white and red or nankeen Siam, 
belong to this head. These shrubs attain the height 
of twelve feet the second year, and afford one crop an* 
nually, which is gathered from February till ApriL 
The capsules fall off as they ripen, and those which 
adhere open no more than half. The red yields only 
three or four oimces> and is not worth the cultivating ; 
the white, however, yields double that quantity. 

Group III. Thinly-haired Seeds. 

The cotton shrub of Curaqoa. — The wool when well 
cleaned is very white and beautiful, and must be 
plucked from the seeds by hand. It is too costly for 
European commerce, and is therefore manufactured ou 

e2 
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the spot into fine stockings. Each shrubs as usually 
grown, yields only an ounce and two drams of wool'; 
but when it is planted at wider intervals each shrub 
yields seven ounces and two drams. The capsules go 
OH ripening in succession from February to June, and 
the haiTCst is therefore very troublesome. The crowned- 
eotton of St. Domingo resembles the Indian in quality^ 
and yields two annual crops. 

GrROUP IV. Thickly-haired Seeds. 

Cotton of the Nuns. — Gossypium Religiosum, — ^The 
seed of this species is small, nearly globular, covered 
with a greyish-white down and some hairs, of which 
those round the point are much longer than the seed, 
and diverging, but few in number. Two varieties of 
this cotton are known ; that of Tranquebar, with the 
lobes of the leaves pointed ; and that of Cambaye, with 
the lobes rounded. Neither of them produces more 
than three quarters of an ounce of wool. The filaments 
are very short, condensed closely round the seed; not 
to be removed, therefore, by rollers, and very difficult to 
Separate, even by the fingers. A pound of Tranquebar 
cotton takes a woman thirty hours to detach ; and a 
pound of Cambaye cotton tWenty-six hours. Such 
irksome and unprofitable labours were, therefore, de- 
volved upon the nuns, whence the -name Cotonnier des 
Nonnes was derived, as we have already said. 

MICROSCOPIC EXAMINATION OF COTTON FILAMENTS. 

The specimens were kindly furnished to me partly 
by Messrs. Trueman and Cook, the eminent brokers in 
iiondon, and partly by Henry Hotddsworth^ Esq., 
of-Manchester. 
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SeoridanitL—TumbuUr 1833. Price 2$. 2d per lb. 

This IS one of the finest cottons ; raised from 
good select seed Average diameter ttVh 
of an inch ; many much smaller ; distinct 
spiral character ; some rather flimsy ribands ; 
long staple^ about 1^ inches. 

H, Seabrook, 1833. A healthy good quality 
of eotton. Price SLy. Id. Filaments less 
than TuV* of an inch broad ; very spiry and 
uniform flattened cylinders ; almost no flimsy 
ribands^ nor wartsv 

Eaton* s, 1833. Short and coarse Sea-island; 
but healthy. Price 1*. 3Jd. per lb. Very 
uniform spiry filaments ; no ribands ; dia- 
meter of flattened cylinders t»W of an inch. 

JB. 1833. Pretty fine but not very strong; 
Is. 7d. per lb. Flattened cylinders of about 
roVo> mixed with a great many flimsy ri- 
bands> some of them irregularly contorted ; 
a few warts. 

Wilson, 1829. Grown from select seed^ and 
was of superior quality, but has deteriorated, 
apparently by keeping. Price 4«. 6d. in 1829. 
Fine uniform filaments rather less than t^ttt 
in diameter; spiry; seems, crimped trans- 
versely with irregular bendings; the effect 
probably of age. 

Bwdens Growth, from select seed, sent over 
in 1826, and kept in a small quantity and in 
a dry place ever ^ince. Its quality was 
superexcellent for making the highest num- 
bered yam, when first received in this 
country, both as to fineness and strength. It 
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cost 5^. per lb. It has evidently deterio- 
rated by keeping; filaments about -,,^00 in 
diameter; very equable, with few or no 
ribands; several spongy warts, called nips 
by the cotton-spinners, which adhere to 
the sides of the filament^ ; these are frequent 
on the finest Sea-island cottons; crimped 
transversely by the efiect of age, and apt to 
break at these points of shrinkage. 
C. 6. 1826. Not so good as the preceding. 
Cost 5^. per lb. Extremely fine filaments, 
measure only a to* of an inch; considerably 
warty, with the appearance of shrivelling, 
and irregular contortions from age; spiry 
character. 
A. A. 1832. Not so good for fine yarn as 
Wilson's. Cost 2^. 5d. Diameter of fila- 
ments from ttVt to TirW with a few much 
smaller; pretty uniform and tortuous; few 
ribands ; nippy or warty. 
The above specimens were furnished by Mr, 

Houldsworth. 

The following were from Mr. Cook : 

Georgia Sea-island, — Filaments generally cylindrical, 
with occasional spires, like a screw ; a few 
of riband-shape; diameter fromrsVo to to*oo 
of an inch; a very uniform cotton. 

Georgia Upland, — Some thin ribands ; but the gene- 
ral character of the filaments is spiry cylin- 
dric, like the Sea-island, but less uniform in 
diameter, and about one half its length; a 
few very fine filaments of perhaps tttVtt 
of an inch diameter. . 
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• , • . ... 

Maranham. — ^^ Cylindrico-spiral, but the fibres vary 
in diameter from xbW to itW; a few 
ribands ttiVo broad. 

Demerara, — Very spiry flattened cylinders from 
about t-sVt to tttW* a few much smaller; 
hardly any ribands. 

Surinam. — Fibres pretty cylindrical of about tAt 
diameter ; many of them screw-shaped, and 
a few very small ; but on the whole this is a 
very regular wool. 

Pemjombuco. — Cylindricor spiral filaments from 
Timr to nfinr ; a few twisted ribands of ttjVo 
broad; several warty excrescences on the 
sides of the filaments. 

Sahia. — Thin cylindrico-spiral filaments, mixed 
with several ribands spirally twisted; dia- 
meter about tAtt ; no perfect cylinders. 

New Orleans. — Cylindrical fibres with many spires, 
about TTTnr> mixed with several far finer 
threads. 

Para.— Regular ribands, mostly thin and about rsVir 
broad ; few fibres of cylindric form; no regur 
lar screws, but a few ribands coiled in open 
spires. 

Varthagena, — Mixture of ribands and flattened cylin- 
ders, the former about -nrVir broad, the latter 
. igVa diameter; a few spires; wool very 
unequal. 

Grenada.-^Mintnve of cylinders and ribands of about 
TsVzr ; several spires, .and a few very slen- 
der filaments; a fine cotton, but not very 
equable* 

St Domingo, — Chiefly narrow twisted ribands from 
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-nnrr to- -rsVr bi*oad> with a few fla^ned 
cylinders; and some spiry fibres. 

EoTsden Egyptian. — 0nUbrm spiro^cylindrical fila- 
mentsy. from ttW to nAnr ; few thin ribands^ 
all translucid. 

Smifma. — Ribands from -^^^ to n^Trr ; a few cylin- 
drical fibres> but hardly any spires ; some of 
the ribands irregular and very fihny^ with 
embroidery veins. 

Bourbon. — ^Fibres less aylindrical than the Surinam ; 
many of them only tttW in diameter, mixed 
with ribands from Wmr to ttW broad ; fila- 
ments uniformly fine, but not very spiryi 

Lady Flora Madrtzs. — ^Very unequable wool ; flimsy 
ribands mixed with several cylinders slightly 
spiral; a few warty excrescences ; diameters 
from rAirto tjjVt* 

Mount Stuart Elphihstone Surat, good. — Many 
ribands tttW broad, mixed with cylinders, 
from -tsVtt to tsW; very little spiry ap- 
pearance. 

Esther Surats, good, fair. — Many ribands from ffy 
to tttW broad and flimsy in texture ; hardljti 
any cylinders. 

Royal George Surats, middling. — Flimsy contorted 
rS^and from ^ j- to ttW broad ; hardly any 
eyUnders; a few warts. 

Easor Bengal. — Groups of irregulai* flknsy ribands, 
with a few small flattened cylinders, from 
tttVtt to tsW- 

\ 

The fibres terminate usually in very fine points, 
abruptly tapered. To these points the mechanical 

b3 
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Fig. S.— Sural CodDB. 
I^(. 9.— Snyni Cotton, iliown npon ihc nlccgnBtei ligci, Id glui, ijgg or*n 
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irritation of cotton^ when applied to ulcerated surfaces^ 
may probably be ascribed ; and possibly in some mea^ 
sure to the exceedingly fine edges of the ribands^ 
Flax or lint consist^ of smooth cyUnders, and is there* 
fore free from the irritating quality. The entangle- 
ment of cotton filaments, to which their superior spin- 
ning properties are owing, may be ascribed chiefly to 
their spiral structure, and elasticity ; so that when one 
is pulled out, it draws forth many others. If, during 
this extrication of the filaments, a twisting motion be 
communicated to them, they will form a cohesive 
thread. The finer, the more uniform, the more cylin- 
drico-spiral, the longer and more elastic the filaments., 
are, the more capable they will be of forming fine yarn^^ 
When they are short, and consist of rather broad and 
flimsy ribands, they will be ill adapted to machine 
spinning, though still susceptible of being spun by the 
tact of delicate fingers. We can thus understand 
how the Hindoo women manage to spin fine yarw 
from the Dacca cotton, which is the growth of an 
unequable wool consisting of flimsy ribands, like most 
of the India cottons. 

The most intelligent manufacturers at Dacca, saya 
Roxburgh, think that the great difference between 
the Dacca muslin and that of other places, lies in the 
spinning, and allow little for the influence of the soil, 
or the variety of the gossypium herbaceum, which i& 
cultivated at Dacca. 

There can be no doubt that the cotton filaments are 
hollow cylinders, prior to the dry state of maturation, 
they then become flattened and tortuous, in a greater or 
less degree. The. more nearly, cylindrical they remain, 
the stronger and more pliant to the spindle will they be 
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fyiUBd. On these accounts^ as well as from thur^ 
greater lengthy the filaments of the Sea-island, ^gyp*: 
tian, Guiana/, and Brazilian cottons hold a higher 
¥alue iii the market, than the Upland Georgian, or 
the East Indian. In examining a sample of cotton 
wool, the spinner draws it out slowly between thet 
fere-fingers and thumbs of his two hands, and ob- 
serves how the filaments successively escape {ram 
pressure. He then draws out the staple in the other, 
direction, and thus alternately from hand to hand. 
In this manner he judges of the length, smoothness,. 
fineness, and strength of the cotton. Of the strength, 
however, a better judgment may be formed in thet 
yam, by seeing what weight will break it. 
t One sort of cotton is seldom worked up alone in 
our cotton-mills, but two or three different kinds are 
frequently mixed together. Thus the cheap and short 
Stapled cottons of India, must be willowed and carded 
:along with some of the American cottons, to make them 
iFork to the best advantage. Much of the success 
and profit of the cotton spinner, depends on the skilfid 
blending of dissimilar cottons, whereby one kind is, 
made to conceal or supply the defects of another. 

The relative value of different cottons is exactly 
represented in the table of prices current, published 
by the brokers. Thus at Liverpool, on the 1st De- 
cember, 1835, the best cottons of each name were sold, 
at the following prices per pound, duty paid : — 
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] Bahia 

Upland Gisorgia . .0 
West Indian • • • 
Surat . . • r • 
Madras • • • • • 
Bengal • • . • • 

This order of price and value has remained^ witb 
slight exceptions^ nearly uniform for the last twenty- 
five years. In this period^ however, several improve- 
ments have been made in the mode of cultivation and 
cleaning, especially in the interior of Georgia and 
Carolina ; and yet their cotton stands beneath others, 
in the growth of whixsh. pcobably less skill is applied. 
It is hence manifest that a good deal depends on the 
soil and climate.' One point is clearly fixed; the 
superiority of cotton grown near the sea, to that grown 
inland, the soil and climate being similar. This fact 
leads to the conclusion that the saline matters near 
the shore, so remarkable in the Sea-island plantations, 
must supply a food propitious to the growth of good 
cotton. How far this inference is well founded will 
appear from a consideration of the chemical consti 
tuents of cotton. 

In the year 1825, a dispute having arisen between 
some eminent calico-printers concerning the validity 
of an ingenious patent, I was employed to analyze 
certain kinds of coloured cotton goods, and to compare 
the results with the analysis of clean cotton wool. 
Having procured a fine carded fleece, from a spinper 
Vfho used chiefly the Sea-island cotton, 2,000 grains 
of it were slowly burned in a silver basin ; the resi- 
duum being thoroughly incinerated at a red heat, to. 
consume every particle of charcoal, formed a light 
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grey ash. The weight of this ash^ upon an average 
of six similar experiments/ was nineteen grains, being 
nearly one per cent, of the cptton wooL — See Journal 
of Science /or January, 1826. • • • 
One hundred parts of these ashes yielded ; 

1 . Matter soluble in water, sixty -four parts, con- 
sisting of — 

Carbonate of potash • • . 44*8 
Muriate of potash • • , • 9*9 
Sulphate of potash • • • 9*3 

2, Matter indissoluble in water—^ 

Phosphate of lime • • • • 9*0 

Carbonate of lime • . • ,10*6 

Phosphate of Magnesia . • 8*4 

Peroxide of iron . . • , 3*0 

Alumina a trace, and loss • 5*0 



100- 0* 



The results of the preceding analysis seem to throw 
considerable light on the predilection of the cotton 
plant for the neighbourhood of the sea, which supplies 
plentifully the saline substances requisite to the per- 
fect development and constitution of its woolly fruit. 
It may. hence be inferred that the compost or manure 
best fitted for cotton plantations should contain neutro- 
saline matter with alkaline, calcareous, and magnesian 
bases. The presence of magnesia deserves notice, as it 
indicates marine food. Here, as in many other ex- 
amples, the vegetative powers of the roots, seem to 
eliminate potash from the stone detritus of the soO, 

* An Examination of the Differences in Chemical Composition 
between Cotton Wool, Cotton Cloth, and Turkey Red Calicoes, by 
Andrew Ure, M. D., F. R. S. 
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which replaces the soda in the sea salts. For other- 
wise we should have found salts with a basis of soda» 
instead of potash salts in the ashes of the cotton. 

The following are the commercial characters of the 
different kinds of cotton wool imported into our 
market. 

1. American Cottons. 

Georgia Sea-island* — This is raised on the sea 
coast of Georgia and the small islands which form 
the neighbouring Archipelago. Though not de- 
' cidedly yellow, it has somewhat of a dull butter 
tint, which distinguishes it from white cotton. It 
is remarkable for its long staple, the filaments 
being three times longer than those of the Indian 
cotton wool. It has a silky softness. It is some- 
times dirty, but the well cleaned and the best is 
preferred to every other quality for spinning fine 
yarn ; and indeed it is indispensable for the finest. 
The reason of this superiority appears to be the 
cylindrico-spiral form, and equability of its fila- 
ments, which facilitates their torsion into a uniform 
thread. 

Geoigia Upland. — ^This cotton grows in the interior 
of the country, as its name denotes, and though 
far inferior to the preceding, it is a valuable wool 
for coarse yarns. It is white, occasionally dirty, of 
a short unequal staple, light and weak. It was 

• long called Bowed, because it was originally 
cleared from its seeds by the blows of a bow-string, 
a most fatiguing operation, which Whitney's saw- 
gin has superseded. 

Tenessee. — Resembles the last sort, but is generally 
cleaner and better 
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^ew Orleans, — Like the last tWQ» but somewhat su« 
perior. 

Pemambuco. — Has a fine long staple^ clean and uni* 
form. It is much used by the hosiers. 

Maranham. — ^This is not quite of so good a staple as» 
the last^ nor so well cleaned; it holds thp same, 
rank as Demerara cotton. 

Bahia. — Slightly superior to Maranham. « 

Surinam. — A long stapled cotton, a faint yellow ting 

. but a clean cotton; in request for hosiery. 

Demerara, — ^This is a fine white glossy wool, gene 
rally very well cleaned, and picked before packing 
It spins into a clean stout yam, and has now risen 
to a level at least with the Pemambuco. 

Berbice. — Like Demerara. 

Egypt, — This cotton has been much improved in the 
course of some years, by the enlightened policy of 
the Pasha. He imported seeds from Cyprus, 
Smyrna, Brazil, Georgia, and other countries, and 

. has produced a cotton which occasionally comes 
near the Sea-island. It is seldom well cleaned. 

West Indian, — In the Bahamas a tolerably good 
cotton has been grown from the Bourbon seed,^ 
though much inferior to the Bourbon itself. TJie 
staple is fine and silky, but the cotton is not well 
cleaned. 

Barbadoes. — ^This is of middling quality; staple 
rather short, but silky and strong. It contains too 
much of the seed husk. 

East India Cottons, 

Bourbon, — This is the most uniform of the oriental 
* sorts. It is clean, and has a fine silky staple. It 
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rajoks next in value to Sea-island, but is not now 

. inaported into our markets. 

Surat, — ^This cottcm has an exceedingly short fibre, is 

. dirty, being often mixed with leaves and sand. 

Madras avd Bengal.^-Thea^ are much the same a& 
the preceding sort. Some of the Madras cotton has 
been raised from Bourbon seed, but, from inferiority 
of soil and culture, it is little better than the com-, 
mon Indian cotton, which is the product of the gos- 
sypium herbaceum. These cottons can be spun 
into fine yam only by the delicate ^ngers of the 
Hindoo female. 

The following summary of the botanical species of 
cotton will probably accord best with commercial dis- 
tinctions. 1. Gossypium Herbaceum, the herbaceous 
cotton plant ; two to three feet high, of one summer's 
growth, with round capsules, about the size of a 
walnut, opening with three valves, and containing 
seeds of the size of peas. In Europe it is cultivated in 
Macedonia, Malta, Sicily, and Calabria; it grows 
also in the Levant and the East Indies. 2. The se- 
cond species is likewise for the most part an annual, 
though it may occasionally last two years ; it is the 
hairy cotton plant, gossypium hirsutum, which some- 
times grows to the height of a man, with egg-shaped, 
four-celled capsules, as large as a middle-sized apple. 
It is a native of America, and is cultivated particularly 
in Carolina. 3. Among the cotton shrubs, with woody 
stems, is the gossypium tree, which grows from eight 
p twelve feet high in the East Indies, Egypt, and in. 
some provinces of Spain. The yellow cotton plant, or 
gossypium r^ligiosum, of India and China, as well as 
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the gossypium Barbadenie, or the West India cotton, 
belongs to the arborous kind. The cotton-tree, bom' 
box pentandrutfi, which grows in India and America, 
belongs to quite another family of plants from the gos- 
sypium. Its trunk, attains the height of twenty feet, 
and possesses considerable strength. 

The capsules or seed-pods of all the cotton plants 
are at first green, but become ai^erwards brown, and 
sometimes nearly black. At the period of maturity 
they burst open with a slight explosive sound, when 
the wool must be immediately plucked, to prevent its 
injury or loss by the weather. It is then ginned. 



Fig. 10 exhibits a section of the simple roller-gin ; 
a b are the two rollers, each of which is about three- 
quarters of an inch in diameter, and six inches in 
length. They are made to revolve in opposite di- 
rections, as shown by the arrow, by nieans of toothed 
wheels, fixed upon the ends of their axes outside of the 
wooden frame. The under roller turns in fixed bear- 
ings, but each bearing of the upper roller rests at the 
extremity of an arm, which turns round a pin at/, so 
that by means of the adjusting screw d it may be 
brought nearer to the under roller in any desired de- 
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gree : c is the table on which the seed cotton is laid; 
and e is a brush placed beneath, which removes the 
filaments of cotton adhering to the roller 6. 

The general characters of a good cotton-wool are 
fineness^ length, strength, softness, and equality of the 
filaments, and freedom from knots and impurities. 
Tlie more remarkable it is for these qualities, and the 
less waste it suffers in spinning, the higher price it 
fetches. The cotton is commonly named from the 
country where it grows, each kind being classed into 
three sorts, the prime, the marketable, and the ordi- 
nary — the first being appropriated to warp or lace 
yam, the second to weft of different qualities, and 
the third to coarser yarns. To judge of the species of 
cotton wool, the continental dealer takes a handful 
of it from the bag. This is pressed and drawn out 
between the thumbs and two forefingers, which affords 
an indication of its approximate length and fineness. 
This flock of filaments being again seized by the 
middle is drawn out once more, which affords a second 
indication. This process of arranging the filaments 
in a parallel riband is many times repeated, till their 
average length, softness, fineness, and strength, are 
determined. The experienced cotton broker and spin- 
ner acquire a remarkable delicacy of tact in this way, 
so that they can decide in the dark upon the country, 
quality, and price of the cotton wool. By a suitable 
mixture of a little long stapled cotton wool with short 
stapled, the latter becomes susceptible of being spun 
into much better yam than it could afford of itself. 
Sometimes also the long stapled will bear a considerable 
admixture of the short stapled without losing its fitness 
for furnishing fine yam. 
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> The following are the most commdn distinctions of 
cottons recognized on the continent of Europe : 1^ the 
North American ; 2, the West Indian ; 3, the South 
American; 4> the East Indian; 5^ the Levantine; 
6^ the African; 7, the Italian; 8, the Spanish. 

1. Among the cottons of North America, or the 
United States^ are to be noted that of Georgia short 
and long stapled, Louisiana, New Orleans, Carolina, 
and Tenessee. The short stapled Georgia is worked 
Vp chiefly into the coarser yarns of No. 30 and under^ 
but when mixed with the Egyptian Mako, it may be 
spun up to Na 40. The bluish-white cotton of 
Louisiana is of a better quality, but ranks below the 
long stapled Georgian, the Brazilian, and certain of the 
West Indian cottons. It is fit for spinning as high as 
No. 50, but is sometimes deteriorated by a number of 
little seeds left in it by imperfect ginning. The Ca- 
rolina is also preferred to the Upland Georgia, as well 
as the cotton of Tenessee and New Orleans, which are 
often weak-fibred; yet some of the latter are fine 
enough to spin yams as high as 100. 

2. The West Indian cotton wools of the best sorts 
resemble in length of staple the Sea-island, the 
Bourbon, the superior Spanish, and the South Ame- 
rican. That of Porto-Rico is held to be the best;, 
after which come the others in the following order 
nearly: Curasao, St. Domingo, Martinique, Guada- 
loupe, Barbadoes, Jamaica, St. Christopher, St. Lucie^ 
St. Thomas, Grenada, St Vincent, Dominica, Tortola^ 
M ontserrat, Bahama, Cuba, St Jago, Antigua. The 
last may rank with the best of the Levant cottons. 
Of the West India cottons it should be remarked that 
their cultivation has been much neglected of late 
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jrears^ since sugar caine so much into play ; and diat 
their qualities do not correspond with the ahove^ n^ch 
is their ancient and natural order. The Guadaloupe 
has often a reddish tinge, has a long staple, and is 
easy to spin.. It, and the best of the St. Domingo 
wool, will furnish yam as high as 100 in number. 

3. South America is capable of affording excellent 
eotton wool, of which the best example is the Brazilian 
called M aragnan, Bahia, and Pernambuco, which have 
sometimes been made into yam as fine as No. 200, 
and upwards. They deserve to be placed immedi- 
ately after the Sea-island Georgian and the Bourbon^ 
although the Maragnan is often ill cleaned. Th6 
Minas-Geraes, the Para, and Ceara are of inferior 
quality, and are rarely spun into finer yam than No. 
60. The Rio Janeiro is a slight, dirty, and dingy 
kind of cotton wool, upon a par with the worst sorts of 
the West Indian. Among the remaining varieties (^ 
the South Amierican, the Cayenne is most esteemed, 
en account of the length, whiteness, and lustre of its 
filaments, and it may be classed with good Brazilian. 
After it, comes the Surinam, with long yellowish staple, 
wiiich has been occasionally spun into No. 200 ; those 
of Demerara, Essequibo, and Berbice are generally 
inferior, as well as of Lima, the Curagaos, and 
Gumana. The Carthagena is coarser and dirtier than 
the preceding, but has greater length and strength of 
ftaple. ■ 

: 4. The East India cotton wool is, generally speak- 
ing, inferior to the American, and even to the better 
scwts of the Levant cottons. The Surat, which is the 
most abundant, is ill cleaned, yellowish, tolerably fine, 
but very short in the staple. The Madras^ Siam, and 
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Bengal are of very variable quality. The last is whitei^ 
silky, and has sometimes been spun into No. 50. The 
Nanking cotton was at one time celebrated, but it is 
now little known in Europe. 

5. Under the Levant cotton wools are c6mpr&* 
hended all those grown in European and Asiatic 
Turkey ; such as that of Macedonia, of Smyrna, and 
the Levant properly so called — all of which are dis* 
tinguished by considerable whiteness, but have a 
moderate length of staple, so that they can rarely 
afford yam finer than No. 60. The best kinds of tl^ 
Macedonian cotton are the Uschur or the Zehent 
wool, and the Salonichi; Cira wool is a very poor 
article, not workable into finer yarn than No. 20* 
A great variety of cottons come into the market under 
the name of Smyrna, because this is the general slup« 
ping port for most of the cottons of Turkey in Asia* 
They are perhaps inferior to the best Macedonian and 
East Indian, and furnish chiefly coarse weft yarns, and 
catidle wicks. The best varieties are the Arar, Kassa- 
bar, and Kirkadadoch. The most highly esteemed 
sorts are the Subuschat and Kinik; those of Cyprus 
and Acre are inferior ; the worst are those of Bender 
and Altah. . 

6. Africa furnishes from the isle of Bourbon the best 
species of cotton wool, almost as much prized as the 
finest Sea-island, but it suffers a greater waste in the 
manufacture. It is uniform, clean, fine, and silky^ 
rivalling the Levant in whiteness ; it may be spun into 
the finest yarn. The Egyptian or the Alexandrian 
cottpn wool, known in commerce under the name of 
Mako or Maho, has a fine readily twisting filament, 
admits of being mixed with other kinds of cotton wo<J, 
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but is often foul and interspersed with unripe fibres. It 
has of late years quite supplanted the Macedonian in 
the cotton manufactures of Austria. The Senegal 
cotton ranks with the middling cottons of the West 
Indies^ and with good Levants. 

7. The principal cottons^ known in trade under the 
title of Italian^ are grown in Malta^ Sicily^ and Nap]ed> 
the Sicilian being the best; the next are the cottons of 
Castellamare and Delia Torre in the neighbourhood of 
Naples, which approach in quality to the cotton of 
Louisiana. The Malta cotton ranks with the inferior 
West Indian. The Biancavilla, a variety of Neapolitan 
cotton^ suits well for mixing with the Mako, and then 
affords (in the proportion of three to two of Mako) a 
good yarn of from 30 to 50 in fineness of numbeh 
Mixed with Upland Georgia it is spun into Nos. 30 
and 40. 

8. The best kind of Spanish cotton wool is the 
Motril^ from the kingdom of Granada, which deserves 
to be placed immediately next to the first Brazilian. 
From the fineness of its staple it may be spun into 
yarns of a high number. 
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CHAPTER IL 

Of the Cultivation of Cotton, or Cotton Husbandry ; 
and the Cotton Wool Trade, 

Having been favoured by two of the most scientific 
atid successful cotton planters in Georgia, Thomas 
iSpalding, Esq., of Sapelo island, near Darien, and 
Whitemarsh B Seabrook, Esq., of Edisto island, with 
two manuscript memoirs upon the culture of the gos- 
Sypium, I gladly avail myself of the liberality with 
which they have contributed, at my request, their 
valuable services to the present work.* The informa- 
tion thus freshly drawn from the fountain head, shall 
be presented to my readers as nearly as may be in its 
original form. It will prove highly interesting to all 
who are engaged in this spreading branch of agri- 
culture, but more particularly to our adventurous 
countrymen in India, where the cotton husbandry has 
been heretofore grossly mismanaged, as appears from 
the testimony of Dr. Wallich, and other competent 
observers. 

Mr. Spalding considers that in reference to cotton 
grown in the United States, only four species of the 
gossypium need be considered. 

* The request was conveyed through my very intelligent friend 
Edward Woolsey, Esq., of Leman Street, London, to Thomas Cooper 
Vander Hurst, Esq., of Woodlands, Carolina, who applied to the 
gentlemen whom he knew to be the most skilful planters in Georgia 
for the best information on the subject. 
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1/ The herbaceum, having a smooth stalk two feet 
high, branching upwards, with five-lobed smooth 
leaves, and yellow flowers at the end of the branches ; 
the flowers being in harvest-time replaced by roundish 
capsules full of seed-cotton. 

2. The hirsutum, or hairy American cotton, has 
hairy stalks branching laterally, two or three feet highj 
palmated three and five-lobed leaves, with yellow ter- 
minal flowers, replaced by large oval pods filled with 
seed-cotton. 

Fig. 4, p. 63, represents this species, being carefully 
copied by the wood-engraver fi*om a coloured drawing 
of the Upland cotton plant by Dr. Capus, transmitted 
with the memoir of Mr. Seabrook. 

3. The Barbadense, or Barbadoes shrubby cotton. 
It has a shrubby stalk branching four or five feet high, 
three^lobed smooth leaves, glandulous underneath, 
with yellow flowers, replaced by oval pods filled with 
seed-cotton. 

4. The arboreum, or tree-cotton, has an upright, 
woody, perennial stalk, branching six or eight feet 
high, palmated four or five-lobed smooth leaves, with 
yellow flowers tilled with seed-cotton. 

The seeds of the first and second varieties, besides 
the proper filaments of cotton- wool which invest them, 
are covered entirely in the second, and partially in the 
first, with a dense short fur, resembling closely the 
under fur of a hairy animal. In the United States all 
(he cotton seeds have an increasing tendency to get a 
clothing of fur, whereby they become more difficult to 
clean, but are in no other respect deteriorated. 
Whether this change arises from some regular law of 
nature, which promotes the formation of fur on trans- 

VOL. I. F 
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ferring pliants and animals from a hotter to a colder 
climate, or from some accidental intermingling of the 
seeds or pollen of the plants, must be left for future 
investigation. 

The Sea-island cotton of Greorgia, and likewise of 
Carolina, is derived fipm the fourth, or what Mr. Spal- 
ding calls the tree-cotton. It would be perennial did 
the cUmate permit, as is proved by the circumstance of 
its lasting naany years when the soil is new and pro^ 
pitious. He has known it in warm alluvial lands to 
survive for five years, and has often seen it vindicate 
its title of Arboreum, or tree-cotton, by the height to 
which it grew ; for. he has measured plants eighteen 
feet high, which assumed the character rather of trees 
than of shrubs. But when the plant grows so large, 
it yields no return of cotton-wool to the cultivator, for it 
continues to be covered with blossoms or unripe pods 
when the winter sets in, and is very liable to be 
blighted in a single night by the action of frost at any 
period after the 1st of November. 

Fig. 3, p. 60, exhibits the Sea-island cotton- plant, 
from a coloured drawing also sent me by Mr. Sea- 
brook. I believe these two figures to be the only exact 
representations of the Gossypium hitherto published in 
connexion with the commercial quality of the filaments. 
f' When the Sea-island Kind was first introduced into 
Georgia,'* says Mr. Spalding, '' it was very subject 
to this overgrowth ; and though my memory is fresh 
as to the time, I do not remember of a single pod 
having rewarded our first labours by giving the pro- 
mise of ripeness in a future season. Fortunately 
the winters of 1785 and 1786 were mild, and the 
cotton then under experiment had been mostly planted 
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ki new, wkrtn, aild fertile soils; the firost pene> 
trated slightly into the earth, and did not «xtinguisb 
the life of the plants, but suffered them to resume 
their vegetable activity in spring. Those cotton 
stalks which had been killed by the ^old' weather 
were cut down to the stirfaee of the ground, aiid 
ihe shoots that grew up from the roots of the pre* 
ceding year's plaints were earlier in their developnoent^ 
£ame sooner to maturity, did not rise so high^ dis^ 
played their blossoms fully, and more speedily formed 
their pods. In the second year of ihis great agriculip 
tural era the plants bore their friiit seasonably^ and 
ripened it well^ being by this time somewhat accli* 
mated. Expectation was now on the tip-toe, * holding 
forth hopes to the United States of their becoming ero 
long a great cotton country. 

'^The mighty revolution thus commenced in the 
manufactures and commerce of nations was the work of 
a few active minds scattered through the two Southern 
States of the American Union, not cheered in their 
difficult and doubtful enterprise by the bounties of 
their own government, or by the diminished duties of 
others, but rather put to the baa of two rival empires 
in the old world and the new, by which they were 
alternately harassed by tariffs and commercial restrict 
-tions at home on exportation, and increased taxes on 
importation into Europe. 

^' Labours destined at no distant period to give 
freights to thousands of ships, as well as profitable em- 
ployment and cheap clothing to millions of men, women, 
<and children, were for a long time placed in the most 
vexatious jeopardy. But leaving bad and blunder- 
ing statesmen in the hands of Him who visits the sins 

f2 
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of the fathers on the children to the third and fourth 
generation^ we shall proceed," says Mr. Spalding, ^ to 
describe one of the most useful forms of industry. 
. " The provinces from Virginia to Georgia had been 
colonized by the mother country with commercial 
views, and the persons who had migrated to them 
were not the exiles of oppression in laws and i^eli- 
gion, but had crossed the Atlantic in order to better 
their fortunes under the auspices of the English go- 
vernment ; hence, when the war of the American revo- 
lution begany the distractions about to break a great 
nation in pieces, which had for the first time, at least 
in modem history, originated with the rulers and not 
with the people, created dissensions among the South* 
em colonists, many of whom thought the remote evils 
from unrepresented taxation should be borne in pre- 
ference to the immediate desolation of civil warfare." 

After America had established its republican go- 
vernment. Great Britain, feeling bound to make a pro- 
vision for those colonists who had espoused her cause 
in the war of independence, offered them portions of 
land in Nova Scotia and the Bahama Islands. At 
this conjuncture Arkwright was maturing his spinning 
machinery, and creating a considerable demand for 
cotton wool, which induced the colonists who crossed 
over from the Bahamas to turn their attention to the 
cultivation of the cotton plant, and to procure the best 
species of seed then known in the world. The small 
isle of Anguilla, in the Carib Sea, long celebrated 
for the excellence of the cotton wool raised upon it, fur- 
nished the first seed to the Bahama settlers ; by the 
year 1785 they had succeeded in raising cotton upon 
two of the Bahamas^ viz*. Long Island and Exuma, 
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Mr. Spalding'^ father^ then settled in Georgia^ received 
irom Colonel R« KeUsall^ a planter in £xuma> a bag 
of cotton seed; some other Georgians also received 
similar contributions from their former companions. 

Josiah Tatnall may be particularly mentioned in 
our. history of the cotton husbandry of the United 
States, as a person who received a supply of cotton 
seed from his father^ surveyor-generalof the Bahamas. 
From that handful of seed sent over in the winter of 
1785^ all the Sea-island cotton plants of Creorgia and 
South Carolina have been produced. 

There is a long range of islands lying between 
George Town in South Carolina and St. Mary's in 
Georgia, wliich extends from 32^ 30' to 30° of North 
latitude, through a space of about 200 miles. These 
islands were originally covered with live oak, and the 
other evergreens of a Southern climate; they had 
been the abode of a particular tribe of the red men of 
the West, who were fishermen rather than hunters : 
the accumulation of oysters, clambs, and other kinds 
of shells mingled with the remains of the bones and 
pottery of the ancient Aborigines is so vast as to fill 
every stranger with astonishment ; and these calcareous 
.matters had become intimately mixed with the sandy 
soil and decayed vegetables into a peculiar loam, of a 
light and fertile nature. A former colony of English 
settlers had made the shores of these islands the sea« 
of some indigo plantations. It was upon two of these 
islets, separated from the continent by a few miles of 
grassy salt marsh, that the Ses^-island cotton was first 
made to grow. 

" If Frederick the Great has been admired for 
honouring the farmer who first cultivated a superior 
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dpecies of rye in Prussia, what honour is due to the 
ijigenious planter who first produced the admirable 
long-9ta|ded j^ilky cotton, without which the spindle 
and bobbin could never have rivalled the finger and 
thumb of the Hindoo in spinning muslin yam, and 
the cotton trade of Europe would have been still tribu- 
tary to India for all the finer fabrics ! The following 
names of the first growers of Sea-island cotton deserve 
tobe recorded,^-^osiah Tatnall, and Nicholas TurhbuU, 
on Skideway ifdand, near Savannah ; James Spalding^ 
and Alexander Bisset, upon St. Simon's Islands, at 
the mouth of the Altamaha; and Richard Leake, 
upon Jekyll Island, adjoining St. Simon's. For many 
years after the introduction of the Anguilla cotton* 
seed it was confined to warm high land in the above 
islands, under the influence of a saline humid at* 
mosphere ; gradually, however, the cotton-husbandry 
was extended to the lower grounds, and beyond the 
limits of these islands to the adjacent shores of the -Con^ 
tinent ; latterly, even to the coarse clay soil deposited 
by the great rivers at their ccHifluence with the sea- 
tides. In all these grounds the cotton-plant thrives 
well, and produces a long stapled wool." 

The only essential point seems to be a saline atmo* 
sphere ; with it any soil in Georgia or Carolina may 
produce fine cotton, without it no soil will do so. 

It is within the district from St. Mary's in Georgia 
to George Town in South Carolina, extending not 
more than fifteen miles inland, that the Sea-island 
cotton is still confined. Whenever its cultivation ha^ 
been attempted, to the North, South, or West beyond 
these limits, a certain decline in its quality has been 
observed to take place. 
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Many variations have occurred fai the cotton-hus- 
bandry since it became an object of importan<ie ; 
when first attempted^ the farmers deposited the seed 
either in hillocks raised slightly above the general 
surface, or in holes five feet asunder every way ; the 
interjacent spaces being dug up, pulverized, and kept 
feee from grass and weeds by the hand^hoe or the 
plough. But it was soon perceived that this scanty 
sowing was apt to leave a great portion of the field 
unoccupied with plants, and was consequently an un- 
productive mode of farming. As the cotton plant is one 
of the tenderest scions of vegetable life, it was found 
necessary to increase the quantity of seed in order to 
^isure a sufficient number of healthy plants on a given 
surface of ground ; fortunately Tull's ridge-husbandry 
became known to the colonists, and was adopted for 
the Sea-island cotton with great success. 

The present process, which has continued without 
change for the last twenty-five years, is to form tlia 
ground into ridges, five feet in breadth, extending in 
straight lines over the whole field ; if the land be at 
all low and subject to be overflowed, these ridges are 
intersected by ditches at intervals of 105 feet from 
each other, for receiving the water that may collect in 
the hollow spaces between the ridges on which the 
cotton plants are reared. These hollows correspond 
to the water furrows in wheat husbandry, and serw 
the same purpose of drainage ; the ridges should rise 
about ten inches above the level of the intervals^ the 
crown being flat and regular ; a trench is then made 
along the middle of the ridge, from two to four inches 
deep, according to the time of planting, which extends 
from the 1st of March to the 1st of May, tbe pre* 
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ferable period being from the 1st to the 15th of April. 
When cotton is planted early in March, before the 
sun has wanned the soil to any great depth, it is ne- 
cessary to deposit the seed in drills, not more than 
two inches deep, or there will not be warmth enough 
to excite germination ; later in the season, when thq 
heat is greater, moisture must be secured, which is 
done by making the drills four inches deep. 

The Georgian has been taught by experience not to 
be sparing of his cotton seed, and he therefore com- 
monly uses a bushel to the English acre. Tlie per- 
sons employed in sowing the cotton are generally 
divided into parties of three individuals each ; one per- 
son opens the drill along the top of the ridge, then 
the most intelligent drops the seed into the trench, 
and the third follows with a hand hoe to turn back the 
soil while still moist over the seed in the trench ; this 
operation may be very well performed by the foot, by 
the pressure of which the crumbling soil may be 
brought into close contact with the seeds. Women are 
principally employed in these rural labours. 
. After every care in the sowing, the planter is never 
sure that a sufficient number of plants will spiing up, 
for a single night* s frost, often so late as the month of 
April, will ruin the whole prospect, and require a 
renewal of the labours ; nay, one day of a strong north- 
east wind will blight a field of promising plants, and, 
upon the best and richest soils, when both these sources 
pf danger are past, there is another enemy equally de- 
structive, — ^the cockchafer or cutworm, which prevails 
in the month of April : as the cotton comes through 
tlie ground and remains several days, like the pea or 
other pulse, with only two radical leaves, every one of 



HUSBANDRY OF COTTON. lOS 

the plants cut above or below the ground by the worm 
is destroyed, in consequence of which whole fields have 
not tinfrequently to be replanted in the month of May* 
. When apprehension from these accidents is Over/ 
the labour comes on of thinning the plants, which 
would injure each other, from being too much crowded 
together ; the prudent husbandman divides this labour 
into three periods, successively weeding out the weakly 
plants as the vigorous ones increase in size, to be left 
to grow from six inches to twenty-four inches apart/ 
according to the fertility of the soil and the expected 
size of the Shrub. The cotton plant is of the tap 
kind, which sends its root straight down into the* 
ground, and draws much of its nourishment from tha^ 
atmosphere by means of its broad leaves ; as the fields 
should be entirely shaded from the sun when the plants 
are fully developed, the distance between their root^ 
should be adapted to this circumstance. 

At every one of these thinnings, as they are called, 
the field is carefully cleared with the hand-hoe from 
weeds, and fresh soil is gathered round the remaining 
plants to support them against the wind, whereby they 
are easily bent over on account of their tall slender 
stem ; these sevei*al operations continue till about the 
20th of July, by which time they have been repeated 
from three to six times successively, according to the 
soil and season, and at that period the summer rains 
usually set in ; they are not tropical in their violence, 
but are often pretty heavy ; up to that time of the year 
no country can possess a more temperate climate thaa 
the Sea-island district; the atmosphere feels springy 
and enlivening, being refreshed by gentle winds which 
blow almost daily from the sea-shore. But dark and 

f3 
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dense clouds now begin to gather upon the Western 
hills^ and the equilibrium of the weather becomes un« 
stable ; from the 28th of July to the 1st of August the 
winds change th^r direction from the South-^ast to th€^ 
South-west, and are accompanied with clouds replete 
with lightning and rain to deluge the fields. At this 
seascm all field-labours must cease^ for any attempt to 
stir the ground now would be apt to loosen the roots 
and make the plants with their large leaves overloaded 
#ith moisture fall down ; indeed^ they are only su8<» 
tained in consequence of the repeated dressings up of 
ihe soil round their roots at the previous operations. 
The month of August is a period of great solicitude td 
the cotton-grower, as the heavy rains frequently cause 
the plant to part with its fruit, and even its leaves ; the 
August full moon is likewise the time when the cater- 
pillar makes its appearance. It is the offspring of a 
small brown moth, resembling the candle moth, which 
deposits its eggs upon the leaf of the Oossypimn always 
a night or two before the full or new moon; they hatch 
a few hours after they are deposited, and are so small 
at first as to be hardly discernible by the naked eye f 
they do little or no damage during the first nine or 
ten days of their tife, like the silkwonns, eating little 
m their infancy ; but a few days before they complete 
their growth they become so excessively voracious aa 
to destipy an entire plantation in a few hours. Mr. 
Spalding has seen 400 acres of cotton of a promising 
aspect, which fi)ur days thereafter did not possess a 
green leaf, or scarcely a solitary pod upon a plant 

Experience has led to the belief that these caterpillar 
ravages may be expected once in the space of seven years.; 
. When cotton fields have escaped injury from rains. 
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WHuls, and worms^ they display ad beautiful a scene as 
the admirer of vegetable nature could desire to behold : 
wide waving groups of viny foliage blended with three 
coloured blossoms of brilliant hues, and pods of darker 
shades in various states of ripeness. When the flow^ 
eomes forth it has a fine yellow colour, which it retains 
during the first day ; under the influence of the night 
it changes to a red or crimson hue ; in the third day 
it darkens into a chocolate brown, and then fells totlM 
ground, leaving a pod already half an inch in dia- 
meter. The interval between the appearance of the 
blossom' and the maturation of the fruit is very va- 
riable, being altogether dependent on the season. Mr. 
Spalding has at one time observed hundreds of 
flowers which afforded perfectly ripe fruit in the space 
of twenty-one days, and at another he has seen six 
weeks required for the same effect, but such delays 
are always hurtful. 

The cotton pods begin to open about the 1st' 
of August ; from which time to the 1st of December 
the whole attention of the cultivator is directed to the 
picking in of the cotton as the pods daily open. 
During the autumnal season in Georgia and South 
Carolina upon the sea-coast, the winds are violent and 
the rains heavy, so that the picking is a tedious though 
not a laborious operation; and the persons employed- 
may be expected to gather frova the fields twenty-five 
pounds a-day when the weather permits them to work.' 
In the more favourable times, fifty pounds is a good 
daily average picking of seed cotton ; but latterly ten 
pounds may be a day's work. 

Taking the mean product of cotton plantations, Mr.* 
Spalding considers that four acres will not yield moiv 
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t^n five hundred weight of clean cotton separated from 
the seeds by the gin, of which four hundred weight is white, 
^d one hundred weight coloured or stained cotton wool* 
These five hundred weights of cottonwool haveaveraged 
to the planter for the last fifteen years twenty cents 
(about lOd.) perpound for the white, and ten centsfor the 
stained, fetching in American money ninety dollars 
to the husbandman. Mr. Spalding justly remarks, that 
this is a small remuneration, not calculated to excite 
the envy or hostility of those engaged in other pro-r 
ductive occupations. 

The process of preparing Sea-island cotton for the 
market begins as soon as it is generally gathered in 
from the field, and it is tedious and troublesome in 
a high degree. The seed cotton, as plucked from the 
pod, is put into a bag to theamountof about half a bushel, 
the bag being suspended from the neck or waist of the 
reaper; when full, it is emptied into a large basket, 
which contains the amount of each person's gathering 
in the course of a day. In the evening the cioide 
cotton is brought home, weighed, and deposited in 
the storehouse ; whence, next morning, if the weather be 
fine, it is taken and spread upon drying-floors, made 
of two-inch thick American pine ; from twenty to forty 
feet of floor being required for every hundred acres of 
cotton under cultivation. One day's exposure here is 
sufficient for cotton plucked in dry weather, but several 
days may be required for the cotton picked during 
rain. As strong cold drying winds and bright suns 
are equally injurious to the delicate staple of the Sea- 
island cotton, it is left no longer upon the drying-floors 
than is absolutely necessary to prevent it from heating 
in the bouse by fermentation. It is also usual and 
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proper to pass it through what is called a whippei*, to; 
strike off any sand, broken leaves, or other extrsgieous 
matter.— <See the Primitive fVillow, vol. ii. p. 4. 
. The whipper is a long cylindric cage made of reeds; 
or bars of wood (and might be made of wire) six or 
eight feet in length, and two feet in diameter, being 
close at one end and open at the other; and is sup-^ 
ported at the two ends by feet of different lengths, sa 
that the barrel slopes from the horizontal position 
about one foot. At the higher end, a hopper of about 
d, bushel capacity rests upon the upper sides at the en- 
closed end of it. This hopper lets the cotton to be 
cleaned fall into the barrel or cage, along the axis of 
wbich a shaft runs which may be turned round by the: 
hand, by a crank or winch attached to the shaft at its 
Vpper end. This shaft has cross bars upon it which; 
reach to within an inch of the inside of the cylindric 
cage. The cotton as it falls from the hopper is whisked, 
round about by these cross bars all the way in its. 
descent towards the lower end of the cage, by which- 
means any sand or other impurities fall through the. 
interstices. This machine resembles in form and 
effect the bolting-sieve of a flour-mill. 

The whipping was formerly applied both to the 
ginned cottoti wool and to the seed cotton, but it is 
now confined to the last operation, as it was supposed 
to produce a stringy appearance in the cotton wooL 
\yhen these operations are completed the harvest may 
be considered as closed, and the preparation of the 
wool for the market begins. 

Many machines have been designed for separating 
the seed from the Sea-island cotton, but all at last 
resolve themselves into two wooden rollers, revolving 
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against each other in opposite directions; efee fig. 10» 
p. 90. The rollers may be about half an inch ia 
diameter^ and turn round from 100 to 500 times ia 
a minute. It is found that the smaller the rollers, 
and the slower their motion^ the more cleanly will the 
cotton fibres be separated from the seeds ; for, if the 
rollers be an inch in diameter and if they revolve 
very rapidly, they will draw in soft seeds, small and 
&lse seeds, or motes as they are called, and crushing 
them in their passage, will stain and otherwise injure- 
the cotton staple. Much money has been expended 
upon complicated machines, driven by the power of 
horses, water, or wind, at first in the Bahama islands, 
and afterwards in Georgia and Carolina, " but at 
last most of the growers of Sea-island cotton have 
returned to their first and most simple tool, — vix,, two 
wooden rollers, kept together by a wooden frame, and- 
inserted into iron cranks, having a round journal, and a- 
square shaft, upon which is fixed a wooden or iron fly 
wheel from two to three feet in diameter. The iron 
ci9,nks which turn the rollers are connected by strips 
of wood with a treadle worked by the foot. This 
treadle runs under th^ machine, and is connected at 
Ae further end to the floor of the house (like the 
treadle of a turning-lathe) by sockets within which it 
moves. The man stands therefore in front of the 
rollers, with a board interposed, upon which be holds 
a large handful of Sea-island cotton, which he presents 
firom time to time to the rollers kept revolving by the 
action of the foot upon the treadle. This labour be- 
comes easy from habit, as the feet may be changed in 
the operation. The task expected from the labourer 
igpon this machine is from twenty-five to thirty pounds 
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weight of cotton per day. The gin itself costs when 
»ew and complete ten American dollars. Women am 
reckoned the best ginners, as they are more careful to 
keep the rollers supplied with wool in the act of revo- 
lution^ but they were found to injure their constituti<»v 
and they have been replaced generally by men. As it 
is a light indoor winter work^ it is much sought after 
by them. 

" What is a little surprising," says Mr. Spalding^ 
** this foot- gin which we received from the West Indies^ is 
mentioned^ if I mistake not, in the remains of Near* 
chus's voyage down the Indus^ as employed in these 
countries for separating the seed from the wool." 

The seed cotton is prepared for the ginning by. 
careful inspection and sorting, in which the yellow 
cotton, the motes, and any hard or rotten fibres 
that may have passed through the whipper are sepa-* 
rated from the white wool. This work requires the 
greatest care and attention, and is well executed hy 
women seated upon benches, with tables before them/ 
where the seed cotton as taken from a basket is spread 
in small parcels, examined, picked, and then thrown 
into another basket. A woman may sort froni 60 
to 100 lbs. in a day. It is now exposed for a little to 
llie sun to take oiF any remaining dampness, and im* 
mediately thereafter subjected to the ginning machiner 
The wool thus separated from the seeds i^ again 
returned to the women placed in a large room well 
lighted and furnished with small tables, covered with 
slit reeds or wire-work ; and it is here freed from every 
impurity. Thirty pounds are a good day's work for 
a woman. The cotton is now ready to be bagged for 
the market. 



I 
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Hie hempen bags in which Sea-island cotton is shipped 
^xe made of Scotch sackcloth^ forty-two inches wide m 
the web, weighing about a pound and a half to the 
yard. Each bag requires from four and a quarter to four 
^ind a half yards, and ought to receive fully 300 lbs. 
weight of cotton. Two men are generally employed 
together to pack, and they finish two bags in a 
day. 

. The room into which the cleaned cotton has passed 
is set apart for the packing operation, and must be kept 
free from dust. Adjoining to it is a small apartment 
under the same cover with a round hole in its floor, 
just large enough to contain the bag when full of 
cotton. The open end of the bag is fastened by twine 
to a wooden hoop which extends beyond the hole, so as 
to hang the bag upright by its mouth. One of the 
men then gets into the bag with a heavy wooden or 
iron pestle in his hands^ and first presses the cotton 
with his feet as it is thrown in, and then beats it down 
with the pestle until the requisite quantity is forced 
into the bag. 

Let us now compute the quantity of labour ex- 
pended upon each 300 lbs. bale of Sea-island cotton 
before it is shipped : 1000 lbs. of seed cotton are 
required to produce 300 lbs. of marketable cotton 
wool ; and fifteen persons are employed in its prepa- 
ration for the gin. Twenty-five |)ounds are the average 
produce of a gin per diem, so that twelve days' labour 
are required to gin a bag full, and ten women take 
a day to mote the cotton wooL Thus thirty-eight 
days' service, including the packing, are worked up in 
preparing a bag of cotton wool for the market Two 
others are usually employed in spreading the cotton 
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that IS to be ginned upon the drying floor. The bag 
itself costs, with cord, &c., a dollar and twenty-five 
cents of American money. This sum with seventy-fivQ 
cents for freight is to be deducted from the price of th^ 
cotton, as no return is ever made for the bag by th^ 
purchaser. 

The quantity of Sea-island cotton has not materially 
increased within these last ten years, nor is it likely 
that it will increase. Tlie particular soils and climate 
which have heretofore produced it, and to which i\ 
probably owes its peculiar qualities, are confined to 
the narrow limits above stated. Whether it be that 
the cultivation of the Sea-island cotton has afforded 
fewer inducements than other objects of husbandry^ 
certain it is that the number of those engaged in it;^ 
even within these limited districts, has not increased ^ 
and they are the successors of the first cultivators whp 
are still engaged in the business. They are generally 
an educat^ people and stationary, less anxious for 
change than most of their countrymen, and not indif- 
ferent to the honour and happiness of their father- 
land. 

The short staple cotton, so called in contra- 
distinction to the Sea-island or long staple, wherever 
grown in the United States, is derived from the firs^ 
and second of the four varieties above- described. 
They were both cultivated in small quantities in the 
United States from Georgia to Virginia at the close of 
the revolutionary war, by the poorer classes of the 
white population, for the purpose of mixing with 
sheep's wool in their domestic manufactures. The 
cotton was at that time separated by the old and 
young, labouring with their fingers, as they sat round 



114 -NATURAL HISTORY AND 

their evening fire, and was spun by the women upon 
the hand-wheel. But it was not till after the intro- 
duction of the West Indian seed that the short-stapled 
fcotton was cultivated for the market. There can be 
no doubt, however, that a different cotton seed was at a 
subsequent period introduced into Virginia from some 
part of the Turkish dominions, most probably from 
Smyrna, and this is the herbaceum of Linnaeus.* 

No sooner was the attention of the southern States 
excited towards the culture of cotton as a profitable 
branch of husbandry, than it began to spread from the 
sea-shores into the interior, but a great difficulty then 
arose from the adhesion of the fibres to the hairy green 
seed, which was not overcome till Whitney and Miller's 
saw-gin became known. The hairy cotton, the second 
of the four varieties, had obtained the preference over 
the others upon the inland grounds of Georgia and 
Carolina, because the wool, though shorter in the 
staple, was much stronger, and came to maturity at an 
earlier period in the autumn. The simple roller gin, 
^hich answered well to separate the long staple from 
the black seed, was quite ineffective for the short 
istaple, because the fur upon its seed stuck to the 
rollers and obstructed the entrance of the proper 
textile filaments. But wherever Whitney's machine 
became known it was laid hold of with avidity, and 
with little regard to the patent privilege of the 
inventor. Whitney's saw-gin was first mounted on a 
good scale at Mr. Miller's plantation, sixteen miles 
above Savannah, in the year 1795. See fig. 1 1, p. 141. 



* The green-seeded Georgian cotton is probably derived from the 
accidental crossing of the MVwftrm-and herbaceum species. 
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This gin acts perhaps a little too roughly on the 
fibres, tearing a feW, and causing a loss of about one-* 
sixth of the wool when compared in its product to that 
of the roller gin applied to the Sea-island seed cotton. 
The power of the saw-gin is, however, so great as to 
give it a preference, since one machine of ten pounds 
value can clean a whole bale of cotton daily by the 
work of a single horse. 

Henceforth the short stapled cotton began to be 
grown in all directions round Georgia as a common 
centre; north into the two Carolinas, west into the 
hill country, and into all the southern states, accom** 
modating itself to the different soils and climates of 
the interior, which the Anguilla cotton would not do. 
It may be remarked, however, that the short stapled 
wool is of a better quality when raised near the sea 
than at a great distance fi'om it; and it thrives most 
luxuriantly in alluvial soils, a little impregnated with 
salt, as in some of the districts of Louisiana. There 
the soils, which are deeply tinged with red, and well 
seasoned with salt, between the waters of the Arkansa 
and the Red River, give forth the most abundant 
crops of the best quality of that description of cotton* 
From the information of intelligent cotton farmers, 
3f r. Spalding states, that a thousand pounds of seed* 
cotton or two hundred and fifty of ginned wool may be 
raised with reasonable diligence from an English acre 
of land in that district ; whereas, in the hill country 
from the Mississippi to the Carolinas, not more than 
five hundred pounds of seed-cotton can be obtained. 

The system of agriculture throughout all'these dis* 
tricts is essentially the same; the hand hoe used ex- 
clusively on the sea-coast being replaced by the plou§^ 
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in tilling the ground of the interior. The plough breaks 
up the soil more thoroughly than the hoe, and does 
eight acres at the same expense as four can be done 
by the hand instrument ; but both are employed in 
the method of ridge husbandry. The distance between 
the ridges is five feet, and that between the plants in 
the furrows varies from six to twenty-four inches, 
according to the circumstances formerly mentioned* 
As the winds of autumn are much less violent in the 
interior than upon the sea-coast of Georgia and Ca- 
rolina, and as the capsules that contain the short 
staple expand much less in ripening thah those of 
the Sea-island, the upland cotton harvest is much less 
precarious than the other, less of its cotton is lost by 
the capsules falling off spontaneously, and less trouble 
is occasioned in plucking the shrubs. In fact the 
$hort stapled pods are allowed to hang upon the 
plants till they are white with the wool, so that they 
may be reaped at two or three gatherings, instead of 
ten or twelve employed in the Sea-islands, and there- 
fore at not more than half the cost of labour. 

Several varieties of this kind of cotton grow well 
and perfect their fruit all the way from the southern 
)3orders of Virginia to the south-western streams of 
the Mississippi, over a length of twelve hundred miles, 
with a depth of two hundred miles inland ; and in 
every soil, whether clay, loam, or sand, provided the 
waters be kept well drained from the surface of the land* 
The mean quantity over all is given by Mr. Spalding 
at one hundred and twenty-five pounds of both Sea- 
island cotton wool, and of the short stapled wool, to an 
English acre, but the amount of labour is much greater 
ibr the former than for the latter. Cotton does not 
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exhaust the ground^ but from the density of its shade, 
and the size and swelling of its roots^ it soon makes 
the soil too loose to sustain the plant ; and^ if cultivated 
continually on the same land, the plant becomes affected 
^ath a disease greatly resembling the blight in wheat, and 
gives birth to seeds which have a propensity to extend 
the evil. Mr. Spalding ascribes this disease to an insect 
puncturing the shrub, followed by a parasitic plant, 
end recommends fire as the best remedy for ground 
so affected : ail the weeds and grass on the land should 
therefore be burned. 

" There is no plant which requires rotation of crops 
more than the cotton, and there is no country where 
that practice is more important than in the southern 
states. The cotton fields should therefore be reaped 
with an intermediate crop of grain, and all root crops 
should be avoided. This simple triennial course, with 
manure applied during the grain year to as great ait 
extent as may be t»nvenient, will preserve the fields 
from any material decay." 

In conclusion we may state that eight acres cultivated 
by the plough will yield the farmers annually, on a fair 
average of seasons, one thousand pounds of short stapled 
cotton wool to each labourer employed upon them. 
Their cotton has paid them about ten cents a pound 
during the last seven years, or one hundred dollars 
for each mean year's work. There are exceptions 
undoubtedly to this estimate, for a few men have 
received much higher prices, particularly for Sea-island 
cotton, and a few also have raised a much larger 
quantity than 125 pounds to the acre, " but excep- 
tions," says Mr. Spalding, " can never serve as a guide 
in conclusions as to either the wealth or productiveness 
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pf a whole country. The besetting sin of agricultural 
statements is th^ir exaggerations." 

Mr. Seabrook states^ in a letter accompanying his 
memoir^ that it contains no assertions which are not 
historical> or which could not be substantiated by 
living testimony ; and he says he makes this observa* 
tion because considerable obscurity and doubt have 
.hitherto existed with regard to the first introduction of 
JSea-island cotton into the United States. In an ex* 
.planatory communication from Mr. Vander Hurst, it 
is said that ^' the exportation from South Carolina in 
1795 must have been 1,109,653 p6unds of cotton instead 
of £1,109,653 sterling worth. 

The terms ^' Mains, and Santees*' he defines as 
follows .'-—AfatW means the black seeded, or long 
stapled cotton raised on the main land behind the 
Sea-islands ; Santees, the cotton raised in the vicinity 
*of Santee river in Carolina; but there is no original 
difference in the seed, which is black in both. He 
thinks a light sand to be the best soil for the Sea- 
ifiland cotton plant. The finest seed is not always 
coated with fur, but it has invariably, at one or both 
ends, a small tuft or beard. The produce of this 
sort now brings in the Charlestown market from forty 
cents to one hundred cents per pound, and is pro- 
cured by a judicious selection of seed from the ge- 
neral bulk, sufficient for a nursery, from which the 
quantity requisite for the entire crop is supplied ; but 
this cotton from the nursery is " the extra fine," and 
commands the highest price. The word '* hill" is 
incorrect, and is properly understood only by practical 
planters ; for there is no hill : on the contrary, it is a 
hole into which the seed is thrown, made on the top of 
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the bed or ridge. A planter's acre is 210 feet squarej 
divided for the apportioning of labour into four square 
parts called " tasks/' 105 feet square each, and two 
tasks generally make a day's work for an able hand j 
it cannot consequently be 210 feet square, but 210 by 
105 feet only. This error of Mr. Seabrook must have 
arisen from inadvertency, and should be corrected. 
The drawings of the black seed or long staple, and the 
green seed or short staple cotton plant, are a con« 
tribution from Dr. Capus, from which it will be 
Boen that the leaves of the former have five lobes^ 
agreeably to the botanical description of the arboreum 
species. 

Mr. Seabrook considers cotton plants to be the 
spontaneous production of all the tropical regions of 
Asia, Africa, and America. A few of the planters of 
the State of Georgia began to raise cotton as a^ 
article of export soon after the peace of 1783. Indeed 
the first provincial congress of South Carolina, held 
in January. 1775, had recommended the inhabitants 
to raise cotton, yet little attention was paid to that 
judicious counsel. Ramsay, in his " History of South 
Carolina," says that cotton was exported from that 
state in 1795, to the value of £1,109,653, a statement 
already remarked upon as erroneous. 

The long staple cotton is thought by many to be the 
Gossypium Barbadense of the West Indies. But this 
has a shrubby stalk four or five feet high, tri-lobed 
leaves, with flowers consisting of several large yellow 
petals, each stained at the bottom with a purple spot* 
The capsule or pod when ripe opens into three parti* 
tions, in each of which is a lock of white cotton, invest- 
ing the seeds. 
. The above three distinct varieties of long stapled cot- 
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ton. Sea-islands, Mains, and Santees, are worth respec« 
tively at this time, in the Charlestown, market, thirty, 
twenty-five, and twenty cents. Each of these varieties 
may he subdivided into several others, which are in 
general distinguishable only by the seeds and thci 
Quality of the cotton. The seed of the first variety is 
Covered entirely with green fur, and has a beard of 
that colour at one of its ends or at both. 

The seed of common Sea-islands, like that of Mains 
tod Santees, is a pure black, and sometimes it is covered 
whoUy or partially with white fur. In 1785 the late 
Governor Tat nail received, as Mr. Spalding stated 
above, a parcel of seed of the silky or Sea-island cotton, 
which came from Anguilla through the Bahamas. In 
that year and the one following, the seed of long staple 
cotton, and probably that of Mains and Santees, was 
also brought into Georgia from Pemambuco and the 
Bahamas : Sea-island cotton was not extensively raised 
in South Carolina till 1799; but as early as 1789 
^bout twenty persons cultivated it in Georgia. It is 
not known whence the seed originally came. Before 
its cultivation in the United States the cotton which 
commanded the highest price in England came from 
the island of Bourbon. In 1786 Bourbon cotton sold at 
from seven shillings and sixpence to ten shillings per 
pound. In 1799 Sea-island obtained in Liverpool 
from five shillings to five shillings and three pence per 
pound, and the cotton of Pemambuco four shillings 
and sixpence. The genuine cinnamon and mango 
trees were introduced into the West Indies from 
Bourbon in 1782, and some other productions at a still 
earlier period. May not the seed of the Sea-island 
cotton have been also received from.tlie isle of Bourbon, 
as well as the sugar cane ? and may not the Bourbon 
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planters have got the seed of their highly-prized 
cotton from Persia, since it is now known that the 
Persian cotton is nowise inferior to the Sea-island 
except in point of strength* 

The cultivation of this valuable shrub extends about 
forty-five miles from the sea shore in the States, and 
its fruit'diminishes in all its valuable properties in pro- 
portion to its distance from the atmosphere of the 
ocean. The finest and best cotton now raised in the 
world is produced on the islands of Edisto, John^s, 
Wadmalan, and St. Helena, in South Carolina. There 
are three methods of sowing the seed ; viz,, in long 
hills, in short hills, and in shallow trenches extending 
the whole length of the ridge. Long hills (by which 
is meant a row of holes two or three times the length of 
the hoe apart) are generally preferred in very rich 
land, where it is necessary that the plants should be 
far from each other. Of the three methods, that of 
short hills (or near holes, the width of a hoe apart)> 
has been found to be the most useful as well as profit- 
able. The quantity of seed sown to an acre is about 
half a bushel* The operation of hoeing is begun the 
last of April, and is conducted as follows : 

The tops of the beds are first clean hand-picked, then 
210 feet square are afterwards hoed by each slave, 
and every bunch of grass is carefully collected. The* 
earth about the plants id also well scratched and 
loosened with the fingers. At the second working the 
usual practice is to haul, or draw, the earth directly 
from the centre of the alley (hollow) to within a few 
inches of the top of the bed. This is seldom done, 
however, when the cotton is very low, when the earth 
is too wet, or when it is too lumpy. If none of these 

VOL. I. G 
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ctrcurastanees prevent, the planter either hauls twiee 
in succession, vis^., at the second and third workingS4 
CNT he hoes and hauls adtemately. The numher of 
workings which the crop receives seldom exceeds five 
er six ; liie hA being usually given about the first 
week of July. 

The proper thinning of cotton requires much judg* 

ment and experience. At the first hoeing, if the plants 

are very thick set, a few may be advantageously taken 

out. At the second working they are separated about 

two inches, where the seed has been drilled or reduced 

from six to eight stalks in a hill (hole) ; if short or long 

hills are used* when the period arrives for a third 

thinning, which is about the eighth day after the 

second, as the bark of the cotton stem is then suffi* 

eiently thick to bear exposure, the plants ought to be 

thinned six or eight inches apart, or from two to four 

in a hill. About a week or ten days after this, a few 

of the most intelligent labourers are employed to 

separate the stalks a ^little further. By the 25th of 

June the thinning of the crop is completed. In 

general, the cotton plants which grow about three feet 

high are left to the number of from 120 to 140 stalks. 

in a task row (105 feet long) ; when they grow four 

feet high, to the number of 110 ; and, six feet high, to 

the number of sixty or eighty stalks. 

The plough is very generally used in the cultivation 
of the santees, for making the cotton beds, which are 
commonly about four feet apart. It is sometimes had 
recourse to also for breaking up stiff lands. The 
i;iumber of acres planted to each hand (labourer) is 
from four and a half to five and a half. A good crop 
19 130 pounds of ginned cotton from an acre. 
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■ The gathering - of the crop commeaeed about the^ 
20th of August, and enda about the 1st of December^ 
From thirty to sixty pounds per labourer are usualljr 
pieked in a day* 

The leaf and pod of long-stapled cotton are much 
smaller than those of the short-stapled ; the pod o( 
the former opens into three partitions, that of the latter 
into five. Upland cotton may remain unpicked o^ 
the plants for weeks, or perhaps, months, without 
injury ; but the long-stapled cotton unless picked verf 
soon after its flower blows, falls from the pod and is 
spoited« Exposure to the weather renders it brittle 
and colourlessw 

Any vegetable matter is a good manure foe cotton» 
biit it must be applied judiciously. Excess of foodt 
jpoduces a large and luxuriant stalk, but renders the 
fruit scanty. For high and loose sandy soils^ salt mud; 
and green marsh grass or rushes are now comm<xily 
put under the sward on which the bed is to be made 
several weeks or months before seed-time* For low 
close lands, {i;esh cotton seed, pine straw, msursh 
iroshes, corn stalks, or any substance rotted in the 
cow-house, may be used. The quantity of manure to^ 
an acre is as follows :— ^of salt mud from ten to twenty^ 
cart loads; cotton seed, about forty bushels; from 
the cow-house, from twenty to twenty-five card-loads ;: 
green sward or rushes, a layer of about four or five 
inches thick and ten inches in width. 

There is perhaps no plant more delicate than Sea-» 
island cotton. Being deep rocked, il is injured by^. 
rain, especially in the month of August. It is easily 
blasted by wind, or by a vary slight fro^ Wheni 
young the leaves and roots are liable to be injured by. 

g2 
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a small hug, and the whole plant to be cut down by 
the grub or caterpillar. Should June prove a wet 
months a visit from the caterpillar towards the end of 
August will certainly take place. The depredations 
of this insect are almost incredible. In one week it 
has been known to destroy completely fields containing 
more than 100 acres. It is however seldom known to 
eommit ravages on the main land. 

On the Mississippi the growers of cotton think that 
Hew land does not produce so fine a quality of cotton 
fts that which has previously borne two crops of grain. 
In preparing the ground they use the plough aloncj 
and lay off the rows from four to six feet, and where 
the soil is as rich as the low grounds of the Missbsippi 
even eight feet is not too much. They open the ridges 
by running a narrow drill with the plough, sowing 
the seed in it as they would grain, and covering it 
lightly with the harrow. The only art in making a 
good crop of cotton consists in not suffering even a 
blade of grass to grow among the plants till they are 
fully ripe, and not to crowd them too much together, 
that is nearer than ten or twelve inches from each 
other. From the 1st of September the pods, called 
there boles, begin to mature and open successively 
until winter has stopped the vegetation of the 
shr\ib. 

As soon as the boles are completely opened, the 
cotton, which then hangs partially out of the shells, and 
has become almost dry, must be gathered by hand; 
care must be taken by the picker to lay hold with his 
fingers of the several locks of cotton only, so as to 
remove the whole at once, without breaking off any of 
the dry leaves about the bole ; and if any fall upon the. 
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cotton before the picker has secured his handful in 
the bag which hangs at his side> they must be care- 
fully separated. It is necessary to use a bag with a 
close mouth to gather the cotton, for the plants have 
commonly many decayed leaves upon them which are 
easily shaken down ; and these leaves greatly depre- 
ciate the value of the cotton among spinners. 

'* The saw-gin of sixty wraggs or saws ought not to 
make more than from 600 to 800 pounds of clean 
cotton in twelve hours ; for when forced to run faster 
the cotton is not so clean, and its fibres are liable to be 
cut and torn." 

Some writers on cotton husbandry have remarked 
that the red soil of the interior of Georgia is apt to 
give a tinge to the wool grown upon it, and that the 
gray soil produces a fairer cotton. 

The seed, when sold for fodder, fetches about a 
dollar the thirty or forty bushels. The cattle are very 
fond of it, but unless it be mixed with dry fodder, such 
as the husks and leaves of maize, in order to dilute it, 
and prevent the cotton fibres from balling in the 
stomach, it has a scouring effect, and is reckoned un-> 
wholesome. Cattle grazed on the saline meadows of 
Florida and Georgia are subject to a fatal disease 
called the salt sickness. Mr. Couper has discovered 
that wood ashes mixed with their food is a certain 
cure, probably by neutraUzing the muriatic acid dis- 
engaged from the sea-salt in the animal system.* 

One of the finest samples of Sea-island cotton which 
I have ever seen was sent me by D. B. Warden, Esq., 
ex-consul of the United States, at Paris, and forwarded 

* SUliman*8 Journal, vol. iz., p. 22. 
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to him for thk work by Dr. Wardeman of Charleston. 
It was grown on the plantation of Mr. Benjamin 
Freeman^ situated on Wadmalan Island^ about twenty 
miles from Charleston. This cotton was discovered 
about five or six years ago, and the first sent to the 

-market sold for 6 dollars and 75 cents the pound, 
while the ordinary Sea-island brought only about 30 
cents. The growing of this cotton was for some time 
kept a secret, and even in 1831, when Dr. Warde- 
man visited Wadmalan Island, the fields in which it 
was grown were guarded during harvest time to pre- 
vent the stealing of the seed, three quarts of which were 
sold as a favour for 150 dollars. 

The plant differs from the ordinary Sea^island shrub 

"in having longer " limbs," (primary branches,) longer 

" joints," (secondary branches,) in the flowers being 

. larger, of a brighter yellow, and the hairs of the pod 
being longer. It is by the latter mark that the best 
plants are recognised, from which the seed is selected 

• for lowing the ensuing crop. Unless this selection be 
carefully made^ the cotton wiU deteriorate every year^ 

• probably from the pollen of the common Sea-islatid 
' getting upon the pistils of the superior kind, as the 

former abounds all round about. The pod opens into 
three triangular portions, disclosing cotton of a remaiiL- 
ably pure white ; the plant of this fine cotton does not 

• bear so luxuriantly as iSie common Sea-island; it ^is 
from three to four feet high, and is distinguishable by 
tufted seeds of a greenish colour, resembling-somewhat 

, those of the short-stapled cotton of the inland country. 

I have been told by an eminent cotton spinner in 

Alsace that the top flowers of the cotton plant afford 

the finest seeds, and are selected by the most skilful 
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jdaniers of the Sea-ialand district for iin|irDving th0 
staple from year to year. 

Hie cultivation of cotton upon the coast of Giuana 
has been conducted with much judgm^it and succesRsu 
Here the land is an aUuvial mud« tluHM¥n up by the 
great rivers that empty themselves into die ocean ill 
its immediate neighbourhood. Land is dafly formed 
by these deposits. The elevation above the level of 
the sea is so inconsiderable as to render inundatioBB 
not uncommon^ and the whole country is intersected by 
ditches^ without which husbandry would be impracti^ 
cable. For this reason^ the land on which the cotton 
shrub is to be planted must be formed into beds about 
thirty-six feet wide^ and surrounded by drains that 
cross the estate^ and empty themselves into the trenches 
which nm parallel with its length; these beds are 
slightly elevated towards the middle^ with .the soil 
turned out of the drains, so as to throw off the redun- 
dant moisture more readily, and prevent that stagna*. 
tion of water round the roots of the cotton, so injurious 
to its growth. The land thus prepared is divided into 
portions of about five feet square. Small holes, four or 
five inches deep, and six or eight wide, are dug with a 
hoe^ a little light earth is scraped into each hole« a 
small handful of seed laid on it, and it is covered over 
with joaauld. If the weather be showery the seed will 
spring up in three or four days. As soon as the plants 
a,re three or four inches high^ they ought to be all 
pulled up by the hand, except three or four to each 
hole ; this is generally done within a month after the 
first planting. About the same time -the ground re- 
quires a first weeding, which is repeated every month 
until the trees are fully grown. At the second or third 
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weeding one stalk only is left in each hde, and then if 
it be eighteen inches or two feet high, the tops are 
nipped off to ^ make the shrub throw out a sufficient 
number of lateral shoots. The usual period of plant- 
ing cotton in Dutch Guiana is during the months of 
December, January, April and May. If it be planted in 
the first two months, which is the preferable season^ 
the shrub will require -to be pruned in June to prevent 
its growing too high ; this is done when it attains a 
height of about three feet above the ground, while at 
the same time all the shoots from the stem higher 
than one foot above the ground are lopped off. But 
if the cotton be planted in April and May, the 
branches will require to be nipped only twice with the 
finger, and the plant will generally yield some cotton 
before Christmas, even in October, if the weather be 
dry ; in general, however, the cotton plant of Guiana 
rarely produces a full crop before it has attained 
its second year, its whole duration being usually esti- 
mated at four or five years. Whenever a tree fails 
another is planted in its place, which practice is called 
supplying a field of cotton, and is particularly at- 
tended to at the period of weeding ; the cotton-trees 
after they are one year old are regularly pruned an- 
nually, between the months of April and July. 

In ordinary seasons the crop in Guiana is generally 
finished in April, and if the season be mild. May is 
the fittest month for pruning, a labour which gene- 
rally employs the gang of negroes for about a month. 
After this period the utmost care should be had to 
keep the ground clear of grass and weeds, which grow 
very luxuriantly at that season; if the weather be 
favourable the cotton begins to throw out abundance 
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€f blossoms by the end of July or beginning of August; 
the pods form in succession^ and generally begin to 
open in about six weeks thereafter. It rarely happens 
that picking is general before the end of October^ audit 
continues all through December, making what is 
called the first crop. The short r^ny season now b^ 
gins, and during its continuance the trees vegetate 
with uncommon vigour, and begin to blossom. When 
the weather is mild the second crop should commencid 
by the end of February, and continue till the middle 
of April ; the rains in ' general render this crop very 
unproductive. 

As salt is considered to promote the growth of cot»* 
ton, the old lands in Guiana are frequently inundated 
with salt water ; this fact corresponds with the well- 
known circumstance that Sea-island cotton is superior 
to every other species. 

After the cotton has been picked, it is dried in the 
sun until the seed becomes quite hard, for otherwise 
it would heat and swell ; it is exposed for about three 
days, upon tiles or a wooden platform, to the sun ; the 
seed is then separated by the simple roller gin, con?*^ 
sisting of two slender cylinders made to revolve by a 
treadle moved by the labourer's foot, like a turning** 
lathe ; a Guiana workman can gin from fifty to sixty 
pounds a-day with this very simple machine. The 
ginned cotton is picked by women in order to free it 
from broken seeds, dried leaves, or yellow flocks of 
cotton; a clever hand will clean from twenty-five t(^ 
thirty pounds daily; the cotton is now packed in bags^t 
and compressed by a screw into compact bales for ex> 
portation4 

The cotton plant of Guiana is particularly subjects. 

g3 
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tb the attack of an insect ^whibh lias Teoein^d toe g»> 
fieral name of chemlle, or colton>caterpillar, an animad 
shout an inch or an inch and a half in length; it is a 
apecies of phal»na. One of the most siz^^ujor cn^ 
amniBtances attending the ravages of this insect isiin 
•fragrant smell which issues from the plant it feeds 
'itpcm, although neither the animal nor the healtlqr 
rplant posseases any odour; so powerful is this smeU 
rtfaat it may be recognised more than a hundred yards 
if rom the plant 

The rapidity with which this icaterpillar carries its 
ravages to distinct and even remote plantations. is sur- 
^nrising ; in the course of a single night whole fields, 
icontaining several acres, have been devoured by theni. 
-Hitherto the only sure defence against tins destructive 
*.enemy is found in keeping the inton^ediate space be- 
tween the cotton shrubs free from every species of 
vegetation on which the caterpillar x^an'fiBed; children 
(are also employed in picking thent off the shrubs. 

Cotton plantations are liable also to another calar 
mity, called the blight ; its tendency is to check or 
-destroy the vegetative powers of the plant> and to de- 
ipriveit of every productive faculty for a season. No 
'satisfactory explanation or remedy for this evil has 
hitherto been offered. 

A species of scarabe, the apate monachus, is a third 
«nemy of the cotton plant. The larva of this insect 
begins its attack by boring a hole in the green bavk of 
the cotton-tree, it penetrates into the alburnum, eats 
it with a revolving motion under the bark, and pro- 
f)eeds then to the wood and pith; the branches thus 
attacked dry up and perish. When a new-made hole 
is perceived upon a tree it should be closed ^aiefully 



wsih vmx, -whicl^ by iesbdudkif tlie ait, soon catues tfai 
Bueet to Sb, aaoA saves die tree. The dead brandiaa 
diould be cut off and bnciied. 

Thor^ arc^ snoraonet, rod and bladk buga* wfaiciL 
flometimes ^suck the seeds of t^eoGitOia plant at t!he 
period w)i«Qi the.t;a|)aideB opaa. Wboa 8eeds:ao goaami. 
get accidentally betireea the xeliers of ite ootton pm^ 
they are cfushed flal^ and cause the weol .to be jEoiled 
with the animal iixipiaiities of ike ba^ 

At Pernasabnco the cotton fthmb is triennial; it 
iJfords a littfo wool the first year« more fiie SBCondy 
and aftar tine thiid crop it is abandoned^ and r^laced 
in the land by f affinaoeaus phmta, such as tafdeca* 
Hie Biaadl faotton is aJbo a trienaial plant. 

Acooiding to Eorbes^ die aiceand cotton fields yniUi 
a«double otop in Goiesat^ and they are both pitanledr 
at the eoimnenceiaeat of tism ndny season^ in June., 
Hbe rice is sown in fmromik, and i^eaped ki about tbref 
montlffi.; the cotton ^hnadss, wliidi grow to the h^gfat 
of three or four feet, and in verdare resen^le 'Cur^ 
rant bashes^ require a longer time to bring their delicaile 
fenit to perfection. They are planted between tiie 
20W8 of rice> but do not prevent its growth or impede 
its bemg reaped. '&>on after the ride hanreert is ^v&t 
Idle cotton bushes put fortb a beautiful yellow flower^ 
with a ^imson eye in each petal ; tihis is aucceeded by 
a green pod filled witii a white ^ringy pulp ; the pod 
turns brown and hard as it ripens, and then separates 
into two or three divisions containing the cotton. A 
luxuriant field, exhibiting at once the expanding blos^ 
som, the bursting capsule, and the snowy flakes pf 
fjipe cotton, is one of the most beautiful objects in the. 
agriculture of Hindostan. Herodotus says, the 
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dians in his time possessed a kind of plant which^ in«« 
stead of fruit, produced wool of a finer and better 
quality than that of sheep, of which the natives made 
their clothes. — Oriental Memoirs, vol. ii. p. 407. 

Whoever has been in India, says Dr. Willick, must 
have found that the ryot, or farmer, will never exert 
himself beyond what will ^ve him his daily food. 
To this state of things it is owing, for one instance^ 
that the cotton plant is almost always i*eared as an 
annual in India, whereas in America (Guiana and 
Brazil) and the Leeward Islands it is trienniaL He 
believes that India produces of itself every variety of 
cotton. It is his opinion, that the justly celebrated 
American Sea-island cotton is actually in cultivation in 
several parts of India^ but owing to the manner of 
husbandry among the natives, it very soon loses all it^ 
principal characters for goodness, and returns to the 
quality of the original wild species. That miserable 
husbandry, adds he, which never allows the plant to out- 
live a season, if it remained even on the sea coast, would 
be quite sufficient to deteriorate any cotton."" Among 
the thousands of Indian plantations, one can hardly be 
found of a perennial kind. In the cleaning, conveying 
to the sea ports, and final packing for export of Indian 
cotton, there are great imperfections. The extreme 
badness of tjpie boat, or ugly floating mass of wood 
called a patella, in which the cotton is sent to the 
general place of shipment, greatly injures its quality* 
Huge cotton bales are piled upon it, one over another^ 
with little protection, during a voyage of four or five 

* Dr. Willick does not seem to be aware that all the cotton of 
the Southertf States of the American Union is the growth of annual 
plants. 



HDSBANDRY OF COTTOK« 133 

months, from, the rains so abundant at the season of 
conTeyance, to Calcutta. Here they arrive in a very 
filthy state, and are then subjected to the action of bad 
screw presses, very irregularly worked, sometimes by 
the power of twenty men and sometimes by that of 
fifty* Thus the seeds get incorporated with the damp 
cotton and give out their oO, so as to discolour the 
cotton, and render it liable to rancidity and mould-» 

Between the cleaned Bombay cottonsi^ and the best 
cleaned American upland cottons, there is a very 
considerable difference of value in favour of the latter* 
The improvement required in Indian cotton is the 
introduction of a different seed to which the wool would 
adhere less strongly, a more frequent change of seedj 
much greater attention to the cultivation, and carei in 
cleaning, drying, and packing* It ought to be sown 
in drills and not broad-cast. The cotton plant at 
Bombay is generally an annual with short-stapled 
wool and green seeds. It is never cleaned with the 
saw-gin, though, being coarse, strong/ and adhesive to 
the seed, it would require it. The East India Company 
never took any measures of consequence to improve 
the cottons ; and no lands producing the cotton plant 
are in the hands of Europeans. 

In the eastern, as well as in the western hemisphere^ 
the influence of the sea coast on the growth of cotton 
seems equally propitious. Dr. Willick brought hom^ 
several samples of cotton from the coast of Martaban 
to the India House, which were grown near the sea. 
They were not exceeded by the cotton of any other 
country in the quality of the staple, or the facility of 
its separation from the seed. There is a village near 
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Maskgnde in Kattywar, -wfaidi pvoduees a jnnaU qmiH 
ti^ of very fine vootlon. It is .euknrated .by aiatmg, 
and grows only on tme fiaitiisuiar spot of small •extent 
near the jwa wGoast 

Ctttton from tbe Bomtea seed k grown in India 
only near the sea; when transfilanted to Benaresy 
winch is 400 or 500 miles inland, the crop 'entiv^ 
{ailed. 

The Dacca cotton^ from which the finest Indiaa 
imisliDB are loade, is in small quaatily^, and all eon* 
SEtnoed in that distmot. It is i^mite unknown at CaU* 
cutta. The ^nest of the Chinese cotton is likewiaa 
piroduced near the sea. 

Two species df cotton, m particular, are cukfTaled 
in tbe islands of the Indian Archipelago, wbic^ Mr« 
Crawford calls the g09sypiwn ^keriaceum and ^gossj^ 
pmm arboreum, prcA>aUy mone in reference to iheir 
size, than to their true botanical characters. It ki 
remarkable that Java, the most fertile and improved 
country of that region, should prodnee the worst native 
cottons. When the cotton slurub is grown in sucoesskm 
to rice, it yields only one crop, and then perishes ^-om 
submersion dnrisg the rains. On such marshy lands» 
the cottxin plant cannot thrive. Tbe -seed in the com- 
mon cotton of Java is to the wool in the proportion of 
four to one Ijy weight, and adheres much more strongly 
to the fibres than the black seed. One person can 
dban no more cotton wool from this seed than a poimd 
and a quarter a.-day. 

Having detailed the most approved methods of 
cultivating cotton, I shall next describe tibe means by 
which it is prepared for the market. The first step, 
the •separation of the wool from the seeds, is effected 



•by tfae gin or ^gtmiing iiiaohiiiQ, which-is i(bS tm6 •kaid^ 
^« flhnplfi ToUer^A, %. lQ,and<theiacMF-gm 2figs..H 

The roUer-gin^ as above described by Mr. S^paldiB^ 

feonststs of flutedroUecs five-eighths of aaineh in .diftm* 

'•ter, and from nine to sixteen inehes long/placed |iar£(t' 

idly. in a frame which keeps them .ahaiost:in contaet 

'Were the rdUers thicker or farther .apart, they frouUl 

crush the seeds^ or drtfur IJbem through with tfae cot^ 

itoh wool; whereas they are so adjusted «s to pull 

tthrough the .fibres and -exclude the seeds. With 

me of these little machines, a stout jmancan deeai 

Snjm thirty to Torty pounds 'of the hleck seeded 

ticotton in a day, but the labour is extremebjr hanL 
fA ipair of such small fluted soUers has been used m 

Jndia for this purpose from an ancient period. It is 

worked by hand, without thie advantage of the tieadk 

jBnd fly wheel. 

In 1820, Mr. Harvie of Berbioe, obtained a patent 

for an improvement on the roUer-gin, which consisted 

in the application of a thin long brush to the posterior 

dsurfisiee of the rollers, with the view of prev^iting the 

,eotton from being carried round about with them, a^i 

^accident apt to injure its colour and ^t^ple. This 

brush may be adjusted by screws attached to the 

Toller-frame, whereby its bristles may be brought t^ 

diear with any desired force against the rollers. 

' It is said that the rollers are liable to get very hot 

during their rapid rotation, to obviate which, it has 

.been proposed to make them hollow, for the free pas* 

sage of cool air, or even water. For this contrivance a 

^patent has been obtained in the United States. 

. Tins machine has. been occasionally driven by horse 
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power in Guiana ; but the casual ties arising in the pro* 
gross of ginning cotton^ have led to the preference of 
human labour. When dexterously managed it per- 
forms the business of cleaning cotton in a very perfect 
manner^ without injuring the staple. The principsA 
objection to it is the small quantity of cotton which it 
can clean in a day. This is obviated in some measure 
by restricting its use to the Sea-island and otheir 
fine-stapled or black-seeded cottons. 

Travellers from Senegal, report that the roUer-gind 
sent from Paris thither turned off only four pounds of 
cotton a-day ; and their labour cost 12 sous per pound 
of cotton, an expense which absorbed all the profits of 
the planter. The cause of this trifling product of the 
machine may be readily conceived. As the cylinders 
possess no elasticity, and as they must close evenly to* 
gether to seize the cotton wool, if they are made from 
awkwardness to draw in a little more at any one pointy 
they are thereby forced asunder, and become ineffective 
through the rest of their length. 

The coarser and stronger stapled cotton of Uipland 
€reorgia was originally cleaned by the vibrating stroke 
of the bowfttring, the cord being raised by hand and 
suddenly made to recoil upon the seed-cotton. The 
force of this impulsion separated the seeds, and opened 
up the wool. From this practice, this cotton was called 
bowed Georgia. The bowstring is also one of the 
ancient implements used by the Hindoos and Chinese 
for cleaning cotton wool. See fig. 2, p. 42. 

Till Mr. Eli Whitney invented his saw-gin in 1793^ 
the wool of the green-seeded cotton could not be sepa« 
rated from the seed, unless with a degree of labour 
very discouraging to the growth of that hardy and 
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productive article. But since that era, this branch of 
husbandry has become of paramount importance to the 
southern states of the American union. Having spent 
a winter in completing his machine, Mr. Whitney 
showed a few friends that it could separate more 
cotton from the seed in one day by the labour of one 
man, than could be done by the existing methods in a 
month. The construction of this instrument was an 
event of such consequence as to excite an universal in- 
terest in the state of Georgia, where Mr. Whitney then 
Kved in narrow circumstances, under the roof of a hos- 
pitable friend. Neither the sentiments of justice nor 
the fear of the law, could restrain the eager crowds 
from breaking into his workshop by night, and carry- 
ing off his wonder-working tool. In this dishonour- 
able way the public acquired possession of Mr. Whit- 
ney^s invention before the model was finished to his 
mind, and before he could secure the protection of 
a patent. Many copies were immediately made from 
it with slight variations, in order to evade the patent, 
which he obtained soon thereafter. 

Thus the inventor of a most ingenious machine was 
not suffered to reap in peace a reasonable share of 
the fruits of his labours, which proved so beneficial to his 
country. He was tormented with the most vexatious 
litigations, and though he was soon supported by a 
partner possessed of some capital, he was in a few 
years well nigh ruined. At length, in the year 1801. 
the legislature of South Carolina purchased from Mr. 
Whitney a patent license for that State for the sum of 
5,000 dollars. Next year he disposed of a license to 
the State of North Carolina, the legislature of which 
laid a tax for five years, of 2^. 6d. upon every saw in every 
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gin that was mounted within their jurisdiction. Some 
of these gins contained no fewer than forty saws. Thus 
tax was collected^ along with the public imposts^ by 
the sheriffs, and after the expenses of collection were 
deducted, the balance was faithfully paid over into ik0 
hands of the patentee. No small portion of the ivaadsk 
thus honourably raised in the two Carolinas, was ex- 
pended in carrying on fruitless law-suits against the 
piratical invaders of his privilege in the state of Georgia^ 
^^ There have indeed," says the American biographer^ 
"been but few instances where the author of such iar 
estinoiable advantages to a whole country as those whidh 
accrued from the invention of the saw-gin to the 
southern states, was so harshly treated and so inader 
quately con^ensated as Mr. Whitney. He did not 
exaggerate when he said, that it raised the value of 
these States from 50 to 100 per cent." '' If we should 
assert," said Judge Johnson, '' tJiat the benefits of this 
invention exceed 100gOOO>000 dollars, we can prove 
the assertion by comect calculation." 

Whitney had to vindicate not merely his pecuniary 
rights, but his character ; for attempts were made, as 
is usual in such cases^ to derive him of the honour, 
of the invention. In 1812 he applied to Congress for 
a renewal of his patent, representing that be had 

been tormented with litigatiim for eleven years before 
his rights were legally recognised, and that thirteeoi 
years out of die f ourteea of his privilege had exptrad 
with v»ry Uttfe advantage to himself, but very benefi* 
cially to thenation; '^lfor his invention had enabled one 
man to do the workof one thousand." The planters nf 
the scmthem states so warmly opposed Mr. Whitney's 
application, that it fai^d of success. Meanwhide this 
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higeiiknis man^ when he found his hopes blftsrted tf 
reaping the fair reward of his safv^^n^ hetook himsetf 
te the manufacture of fire-arms^ and executed several 
contracts for supplying the United States' service with 
them. Thus the . implements of human destruction 
enabled him to realize that competency which on6 of 
the most powerful tools of peaceful industry had failed 
to procure. 

The saw-gin consists of a wooden cylinder about 
the size of a Weaver s beam» furnished with a series cf 
circular saws, fixed on it at regular distances perpendi^ 
^ular to its axis. The machine in its original state 
had merely projecting wire teeth, with which it was 
apt to tear the filaments into a short nap; it was there^ 
after mounted with circular plates of iron serrated at 
the edges. These serve to pull the 'filaments through 
41 wire grating, the divisions of which are too narrow to 
'permit the seeds to pass. Though very expeditious im 
its performance, and not essentially injurious to ordi^ 
nary cotton staple, it would be apt to tear the long and 
Plicate filaments of Sea-island cotton. One saw-gin 
can clean ^ about three hundred weight of cottoft 
4n a day. The common roller-gin has been occajgiioB<- 
-ally made to clean the Upland Oeorgian, but it does 
^ot answer so well as the saw-gin in clemng away thi6 
' seeds and opening up the wooL The staple of Snunk 
-corresponds in some degtee to that of the Upland 
'Georgian^ and should be cleaned with a«imilar maehiitt^ 
■whereby it would fetch a better price in the market 

Description of the Saw-gin of Whitney, 

The principal parts of the saw-gin are two cylinders 
;^diiSdrentdiaiiieterB (see F«H> figs. 1 1 and 1 2) ttMmnted 
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ip a Strong wooden frame> A, which are turned by mean^ 
either of a handle or of a pulley and belt^ acting upon 
the axis of a fly wheel attached to the end of the 
shaft opposite to that seen in the section^ fig. 11. Its 
endless band turns a large pulley on the end D of the 
saw cylinder F, and a smaller pulley upon the end E 
of the brush cylinder H, fig. 12, so as to make the latter 
revolve with the greater rapidity. Upon the wooden 
cylinder F, ten inches in diameter^ are mounted^ three 
quarters of an inch apart, fifty, sixty, or even eighty 
circular saws, edged as at I, fig. 11, of one foot dia- 
meter, which fit very exactly into grooves cut one inch 
deep into the cylinder. Each saw consists of two seg- 
ment s of a circle, and is preferably made of hammered 
(not rolled) sheet iron ; the teeth must be kept very 
sharp. Opposite to the interstices of the saws are 
flat bars of iron, which form a parallel grid of such a 
curvature that the shoulder of the slanting saw-tooth 
passes first and then the point. By this means, when 
a tooth gets bent by the seeds, it resets itself by rub- 
bing against the grid bars instead of being torn off, 
as would happen did the apex of the saw-tooth enter 
£rst. Care must be taken that the saws revolve in 
the middle of their respective grid intervals, for if 
they rubbed against the bars they would tear the cot- 
ton filaments to pieces. The hollow cylinder H, is 
mounted with the brushes c, c, c, the tips of whose 
bristles ought to touch the saw-teeth, as at d, d, fig. 12, 
and thus sweep off the adhering cotton wool. The 
cylinder H, revolves in an opposite direction to the 
cylinder P, as is indicated by the arrows in fig. 11. 

The seed cotton, as picked from the pods, is thrown 
into the hopper L, fig. 11 ; the disc-saws, I, in turning 



HUSBANDRY OF COTTON. HI 

found, encounter the cotton filaments resting against 
tbe grid, catch them with their aharp teeth, and drag 
them inwards and upwards, while the stripped seeds, 
too large to pass between tbe bars, iall through the 
bottom, N, of the hopper upon the inclined board M. 
The size of tbe aperture N is regulated at pleasure by 
an adjusting screw to suit the size of the particular 
species of seeds. The saw-teeth, filled with cotton 
woo), after returning through the grid, meet the brushes 
e, c, c, of the cylinder H, and deliver it up to them ; 
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die eoUoo is thiereafieF wMdud down upoa tbe slopw^ 
latle O, and thence falls into the receptacle P. A 
ower, Q, &g. 11, encloses both the cylinders aod the 
hopper ; this cover is turned up £fiuiid its hinges, (a» 
ahonn in fig. 11,) in order to introduce the charge o£ 
aped cotton ioto the machine) and is thea let dowa 
before setting the wheels in geer with the driving; 
power. The axes e, e, f,/, of these cylinders (fig. 12); 
should be well fitted into their plununer box -bearings> 
so as to prevent any lateral swagging, which would 
greatly injure their operation. The raised position of 
the cover ia obvious in fig. 11, the hinge being placed 
at B. By means of the saw-gin one man, with the tud 
of a water-wheel possessing a two-horse power, can 
clean 5,000 pounds of seed cotton in a day, eighty saws 
being mounted upon his machine. The cleaned wool 
forms generally one-fourth of the weight of the seed 
cotton, and sometimes so mueh as twenty-seven per 
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eent. The glnners are usually a distinet body from tBe 
planters, and they receive for their work one-eighth or 
9ne-tenth of the net weight of the cleaned cotton, under 
an obligation to supply all the seed required by the 
planter. The owner furnishes the bags in which the 
cotton wool is packed at the mill. 

Joseph Eubank, of Kentucky, has proposed to 
make the saw-gin still more automatic in its perform- 
ance;, by supplying the seed cotton not by hand, but 
by a feeding-apron, similar to what is employed in 
the cotton carding-machines. This apron is destined 
to carry forward the cotton at the proper rate towards 
the saw-teeth, where a roller set with iron wire fangtr 
seizes the cotton, and throws it briskly against the 
saw-gin cylinder. 

Cotton wool is now generally condensed into eom*^ 
pact bales fer facility of transport, by the aid oif the 
hydraulic press; for which purpose a wooden case iet 
built up, consisting of several square frames piled over 
each other, and then fastened together at the comers 
by moveable bolts. This chest frame has the same 
dimensions in its area as the base of the bale, but is 
ef a height about four times greater than the bale, to 
admit a sufficient bulk of uncompressed cotton wool. 
The bottom is the sill-plate or board of the hydraulic 
press, and has grooves cut in it, into which the cords 
are laid; the top of the case touches the top plate of 
the press, and whenever that top plate enters a certain 
way into the case by the ascent of the hydrauHe piston, 
the upper horizontal layer of the frame is removed* 
by taking out its comer bolts* Presently anothei^ is 
withdrawn, and so on, till the desired condensation hav 
he&a given to the cotton ; the bale is now bound hard 
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by the cords^ and then put into its bag. By this eon^* 
trivance the cotton suffers such a degree of compres- 
sion^ that from five to six hundred weight of it may 
be packed into a bulk of twelve or thirteea cubic feet. 
This great condensability of cotton is very favourable 
to the manufacturers of Europe, rendering it transport- 
able from America or India, at an expense too incon- 
siderable to affect the price of the finer cotton fabrics. 
The average gross weight of a bag of cotton from the 
United States varies from 330 to 350 pounds, of which 
seven pounds belong to the bag. 

The freight in general of cotton wool from Greorgia 
or Carolina to Liverpool varies from one halfpenny to 
seven eighths of one penny per pound ; the freight of 
cotton from Madras to England is, upon an average, 
about Id. per pound; for the freight of a ton, equiva- 
lent to four and a half bales, or to 50 cubic feet, is 
about £6, and the weight of the Madras bale is from 
two hundred and ninety-five pounds to three hundreds 
The freight of Egyptian cotton in a bale compressed 
by power is three farthings per pound, and seveu 
eighths of a penny when the bale has been packed by 
manual labour ; the weights of the Egyptian pack** 
9.ges are very irregular, varying from 200 to 40O 
pounds. 

There is no manufacturing district in Europe into 
which cotton wool can be imported from the sevenil 
parts of the world where it is grown, at ^n easier rate 
than into Lancashire, Lanarkshire, and Renfrew, 
shire. 

Almost all the cotton wool consumed in the British 
manufactures was obtained from the West Indies and 
Guiana prior to the year 1794, with the exception of 
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a little from India and the Levant for the fustian trade, 
and a still smaller quantity from the Brazils and the 
Isle of Bourbon for the finer muslin yams. The state 
of our cotton- wool markets in ] 787 was the follow- 



mg:- 


~" 






British West-Indian Cotton 


. . 6,800,000 Ibfl. 




Fiench and Spanish Colonial . 


. . 6,000,000 




Dutch ditto . 


, . 1,700,000 




Portuguese ditto 


. . 2,500^00 




Isle of Bourbon • • . . 


. . 100,000 




Smjma and Turkey • • < 


, . 6,700,000 
22,800,000 



Messrs. George Holt and Co., the eminent cotton- 
brokers of Liverpool, give, in their printed statement, 
25,600,000 pounds as the quantity annually imported 
into Great Britain from the years 1786 to 1790. 

The American wool was at first ill cleaned, and was 
therefore deemed applicable only to the coarser fabrics; 
but a few skilful spinners soon recognised the excel- 
lence of the long-stapled Georgian wool, and eventu- 
ally gave it a rank above that of the highly-prized 
Bourbon cotton. As the Upland cotton wool was 
much more difficult to clean from its seeds, it arrived 
in Great Britain in a still dirtier state than the other, 
and was therefore regarded for some time with distrust. 
But it also, at no distant date, surmounted every pre- 
judice, and now constitutes the material of a large 
proportion of all the cotton goods manufactured in 
Europe. In 1832 the cotton wool of the United 
States imported into Europe was 880,000 bales, and 
that imported from all other quarters was under 
450,000; since which time the production of the 
States has been increased, while that of the other cotton 

VOL. I. H 
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'districts has been diminished. So long ago a» the year 
'1807, considerably more than 55,000,000 pounds of 
<cotton must have been raised in the interior of Georgia, 
ibr Upland' wool to that amount was at that time 
exported from the United States. 

During the war t\^e rate of freight was 3^d. to 4d. 
a pound ; from Amelia Island and other places it is 
now from a halfpenny to five-eighths of a penny, and 
sonietimes^ a farthing, aJecording to the greater or less 
distance of the port from whence imported*. By the im- 
proved system of ship-building the ship-owners are 
making money at those rates. An American ship was 
thought formerly to be a very superior vessel as to model 
if she carried 900 pounds to the ton of register, but 
they have so far improved within the last twelve years 
as to be able to store 2,000 pounds of cotton to a tori 
'df register, owing partly to the compression of the bags, 
but chiefly to improvements in the model of the vessels. 
The abdVe rate would not pay British ships upon the 
old form of ship-building, which is deep and very short, 
whereas the new ones are long as well as deep. The 
Liverpool ships of the new construction, however, can 
compete with the American. The risk, and conse- 
quently the insurance, is less on American ships manned 
with Temperaince crews, than on British. More than 
Tialf the whole import for the States comes now from 
ihe Gulf of Mexico, and it is on the increase. 

According to Mr. Bates, the cost of transport of 
cotton from New Orleans to Boston, Providence, New 
York, and Philadelphia, is about half what it is to Liver- 
pool. Also, in the building, equipment, and navigation, 
the American ships are more economically conducted 
than the English. 
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The Increase in the Growth of Cotton in the United 

States^ 



1794 
1795 
1796 
1797 
1798 
1799 
1«00 
1801 
18€2 
1803 
1804 

1805 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 

1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 

1825 . 

1826 . 

1827 . 

1828 . 

1829 . 
1830-1 
1831-2 
1832-3 
1833-4 
1834-5 



COTTON BXPORTBD. 

BateofaOOiba. 

. 5,340^ 

. 20,901 

• 20,355 Nearty all the ofO|Hnf«lm ezpotted in 
. 12,628 this period. In 1795 and 1796, 

• 31,200 some foreign cotton was included 

• 31,774 > inthoTetiimgofeKpoitik 
. 59,299 

. 67,700 Slave population in 1790 . 697,000 
. 91,670 1600 • 896)000 

. 137,018 
. 127,060, 

. 127,9661 

• 122,225 These are the qoantiiies exported, 

• 213,148 and probably include nearly the 
. 35,434 whole growth, except during the 
. 169,934V years 1812 and 1814^ the penod of 

310,871 f war between Great Britain and the 
United States. 



206,860 
96,291 
62,030 
59, 094 J 



Slave population in 1810, 1,191,000 



• 303,589 
. 369,800 
. 539,038 

• 588,139 
. 509,600 
. 560,000j 

, 710,000^ 

. 937,000 

. 712,000 

. 857,000 

. 976,845 

1,038,847 

987,477 

1,070,438 

1,205,394 

1,254,328 



These are aecnrate, and represent the 
entire crops. 

Slave population in 1820, 1,538,061 



Entire crop. 

Slave population in 1830, 2,010,436 



[Qfven by Joshua Bates, Esq., to the Committee onManafkctunt.] 
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The fall in the price of cotton wool has been owing 
to the extension of the growth of the cotton plant in the 
southern States of the Union, where the lands are more 
fit for it, and where it may be produced more cheaply. 
Hence the exports from New Orleans bear a much 
greater proportion to the exports from Charlestown 
and Carolina than they used to do. The freight of 
cotton from the southern States of the Union to the 
eastern or manufacturing States may be reckoned at 
five-eighths of a cent, including the insurance and other 
charges, as from New Orleans, or Mobile, to Boston. 
The saving in this particular to the American spinner 
is no less than a halfpenny per lb., which, on cotton 
worth sevenpence, is equivalent to seven per cent, upon 
its cost. The American manufacturer also saves the 
average profits paid by the British manufacturer to the 
class of middle-men, commonly called the '^ cotton im- 
porters." The duty in this country of five-sixteenths of 
a penny per lb. of cotton wool, becomes, under such cir- 
cumstances, an oppressive impost upon its coarse goods. 
It is greatly to be lamented that the parent soil of the 
cotton plant and of the cotton manufacture should have 
been suffered by its British masters to remain so long 
without improvement, or rather to become deteriorated 
in reference to this valuable article; and. that, while 
the inhabitants of Georgia and Louisiana are deriving 
enormous benefits from this productive agriculture, the 
humble ryots of India should be kept in a state of 
poverty, to the reproach and loss of our nation, for want 
of suitable education and encouragement. Were the 
docile peasantry of Hindostan aided in their rural 
labours by British enterprise and intelligence, they 
might ere long create for themselves and for this 
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country an inexhaustible source of comfort and inde- 
pendence. How grossly mismanaged the cotton hus- 
bandry was by the residents of the East-India Com- 
pany will appear from the fact that they made by 
order of Government a trial of the American saw-gin^ 
the instrument best adapted to their . short-stapled 
cotton^ but without success. The machinery ground 
up the seed vsith the cotton,* The Surat wool^ upon 
which this awkward experiment was made^ resembles 
very closely the Upland Georgian^ and may undoubt- 
edly be ginned by that machine^ rationally applied. 
Mr. Ritchie stated^ in his evidence before the Com- 
mittee of the House of Commons^ that the natives have 
no prejudice against any such machinery. Their own 
roller-gin costs 6cl.; it is turned by hand, cleans the 
cotton very rudely and with great waste of labour; it 
takes little strength^ itideed, but occupies the whole 
time of one person. The cotton must also be subi^- 
.quehtly cleaned. by a bowstring, which breaks it to 
pieces. " The attempts .to improve the cotton have not 
succeeded. In some of the experiments the cotton 
deteriorated very much ; in others the seeds did not 
come up well. Tliere has been no improvement in cotton 
-since the introduction of the free trade. It was better 
in 1818 and 1819 than it is now. The Company h^ve 
taken very trifling measures, not worth mentioning, to 
improve it. There is no doubt that it would be im- 
proved by greater, skill being enaployed in its cultiva- 
.tion. There is no reason in the world to suppose that 
..thie cultivation of India might not be improved."f In 

. * Ritchie — Commons' Report on Indian AfTiura, 1830-31. 

f Appendix to Repoit from Select Committee on £. !• Company, 
1832. p. 468. 
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May^ 1830^ ihe Government published iregulatioiisHxi 
prev^it the adulteration of cotton wool^ and it has be- 
come comparatively clean, though there is no iinprove- 
ment in the cotton itself.'*' India is capable of prq- 
' ducing cotton for the European market, provided th^^ 
is a proper application of skill and capital to the pro- 
duction of the article, in <he same manner as in other 
^countries; but the unaided skill of the natives is incss- 
pable of diHUg it. 

The portion of the cotton crop destined for the Com- 
. pany,f as the rent of land, is delivered by the planter to 
-the c(dlector in the state of seed cotton^ being merely 
• picked out of the pod. Surely this portion, amounting^ 
on an average, to one-half of the whole crop, might be 
ginned by Whitney's machine if the business were ad- 
ministered with the most ordinary discretion, particu- 
:iarly as all the damaged and foul cotton is rejected. 
The commercial resident bargained usually for thib 
^remainder of the crop, and therefore, had he not been 
placed abov« the necessity of effort and ingenuity, l^ 
might have organize a system of saw-gin mills similar 
to the American. 

When the rent of lands became payable in mon^ 
in the other presidencies as it had been in that of Bengal^ 
the cotton husbandry was expected spontaneously to 
improve. We wonder only how, under the exaction 
-and insolence of the fiscal system of seizing the pro- 
duce for rent, Guzzerat could export 100,000 heavy 
bales per annum. We hope such a Hberal policy will 
be pursued towards the ryots of Bengal as will enable 

* Appendix to Beport from Select Committee on £. I. Oonqpany, 
1832, p. 468. 
t Ibid. 
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them to improTe their eotton husbandry^ ,as also to- 
wards the planters of Bombay^ whose abject wretched- 
ness and ignorance are a disgrace to the British ad- 
ministration in that district of India. 
' Though the general use of cotton, garments in ancient" 
Egypt has been fully disproved by an examination ^of 
the mummy clothes^ the successful cultivation of ibe 
plant in modem Egypt has been realized by its enter- 
prising ruler, Mahmoud Pacha. The peculiar fitness 
of the soil and cUmate for rearing the gossypium had 
no sooner occurred to his mind than he commenced 
operations with equal vigour and sagacity, and, in the 
course of a couple of years from imdertaking this 
new species of husbandry, he exported no less than- 
5,623 bales of cotton to England. The wool sent ta^ 
this country is of superior quality, is all long-stapled^ 
the growth of well-sdected seed; one species being' 
called Mako by the Egyptians, and common Egyptian 
hj the English.; another is named Sennaar in Egyp^ 
and Sea-island Egyptian in England, as grown frou^ 
Georgian Searisland seed. The average export of oet-^ 
ton from Egypt maybe estimated at from fifty to «isLty - 
thousand bales per onnunu The best of it ranks in : 
value next to the American Sea-island, and in general'; 
quality it is fiilly equal to the Guyana wool. 

A few plants discovered accidentally in a garden of. 
Mak6-bey, at Cairo, suggested this profitable branch 
of agriculture, and gave the name of Mako cotton tO: 
the samples first sent to England in 1822. During . 
every subsequent year it has formed an article of inir 
portation into this :country, and has now acquired con- 
siderable importance in Europe. - 



- 


Londun. 


Liverpool. 


Glasgow. 


Great 
Britain. 




Bales. 


Bales. 


Bales. 


Bales. 


In 1823 


1,277 


1,173 . 




2,450 


1824 


10,645 


22,622 


580 


33,807 


1825 


21,831 


80,736 


631 


103,198 


1826 


8,115 


38,218 


— 


46,333 


. 1827 


4,988 


14,420 


2,310 


21,728 


1828 


3,820 


24,702 


2,616 


31,138 


1829 


1,980 


22,425 


— 


24,405 


1830 


700 


11,019 


1,865 


13,584 


1831 


. 8,540 


26,487 


1,050 


36,077 


1832 


2,837 


32,271 


5,109 


40,217 
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Imports of Egyptian Cotton Wool, 

T°**^ '"^ Sale Price, 
3l8t Dec 

d. 
Hi per lb. 

10| 

10^ 

8 

8 

7f 

H 

9 

H 

The freight from Alexandria to this country is about 
three farthings per pound. The Mako is a cotton 
compared by some spinners to the Brazil. 
' It appears, from the narratives of Clapperton and 
Landers, that cotton is grown very extensively all over 
Africa, and especially along the course of the Niger, 
for the purpose of forming articles of clothing to 
the natives. No details have yet been obtained con- 
cerning the husbandry of the plant, or the manipula- 
tions by which its wool is manufactured. The people 
of Eboe, and other districts near the mouths of the 
Niger, are clothed in Manchester cottons, which they 
get in barter for palm oil, ivory, and other native pro- 
ducts. What a vast area exists in this quarter of the 
globe for reciprocity of trade to Great Britain, whence it 
may receive the raw materials, cotton, and dye drug?, 
in exchange for their multiform and many-coloured 
fabrics ! 

M. Dortoc, a few years ago, made experiments during 
several seasons upon the cultivation of the cotton plant 
in the department of the Gironde; but the Govern- 
ment of France, after laying out considerable sums of 
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money on the project, abandoned it as hopeless, accord- 
ing to the decision of the Committee of Agriculture of 
the Societe d'Encouragement, to which it was referred. 

For the following general abstract of the cotton wool 
trade in 1834-5, 1 am indebted to James Cook, Esq. — ^ 

40, Mincing Lane, February 6, 1835. 

My De.ar Sir, — I herewith forward a table of the 
imports of cotton into the continent for 1 834, and the 
consumption of the United States is 200,000 bales. 
I reckon the con3umption of all countries to be as fol- 
lows, and in this I am confirmed by the opinion of a 
friend of mine well capable of judging. You are at 
liberty to give my name as the authority for this state- 
ment^ if it answers your purpose to do so. 

Great Britain >w 940,000 bales 

France 270,000 

Contimfnt 220,000 

1,430,000 
America 225,000 

X655,000 
China* (Exports from India) . . 200,000 

Total . . . 1,855,000 

I am, my dear Sir, yours very faithfully. 
To Dr. Ure. James Cook. 

Estimate of the probahle Growth of Cotton in the Worlds 
(exclusive of China^) from the principal Cotton Coun- 
tries, for ISS^\SS6. 

Bags and bales of 340 lbs. 

India 400,000 

Brazils and the West Indies . . 200,000 

America 1,300,000 

Egypt 50,000 

Levant 70,00a 

2,020,000 

* The consumption of cotton in China far exceeds this estimate ; 
for their own growth, which is almost entirely manufactured by 
themselves into cotton fabrics, is of considerable importance. 

I. H 5* 
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Cotton — Great Britain and the Conlment 





IMPORTS. 


STOCKS. 


1833. 


1834. 


1833. 


1834. 


Great Britain . • 
Hamburgh .... 

Bremen 

Amsterdam . • • . 

Rotterdam 

Antwerp 

Havre • 


930,270 

22,700 

3,530 

7,915 

13,862 

24,120 

210,600 

3,944 

74,544 

13,960 

1,200 

61,847 


949,020 

45,188 

6,814 

13,532 

43,785 

24,124 

201,600 

6,682 

48,938 

15,900 

1,950 

53,193 


215,130 

1,985 

345 

1,290 

1,504 

4,500 

33,920 

81 

12,780 

2,077 

None 

12,538 


185,560 

4,500 

1,406 

1,418 

200 

2,480 

22,000 

95 

1,063 

1,467 

None 

6,375 


Bordeaux* . . . . • 

Marseilles 

Genoa ...«...• 

Leghorn 

Trieste 


1,368,492 


1,410,726 


286,150 


226,564 



On the 1st of January, 1835, the Stock of Cotton 
Wool, in the hands of Dealers and Spinners, was • 

Taken out of the Ports for Consumption in the course 
of that year 



Bags. 
63,672 

937,616 



Supply to the Trade during the year, 1 835 . . . 1 , 00 1 , 2S8 
Stock in the hands of Spinners and Dealers, 1st January, 

1836 308,301 

Actual Consumption during the year 1835 . • . • 923, OOO^^ 



* Barn*s Commercial Glance. 
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Qvantiiy of Cotton Wool imported into England eaid 
Scotland m the following Years. 



Bags and H 



ivfactured 



1398 io SJJ 


S^. " 




Tattl Waight. 


Cotton 


fl»7,l»0 


^■ 


Ibt 


M.no.Mfl 






ooe 


33St 
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85^ 


T« 


3«( 


301 .Wl 


756 


M.'jBslSBO 


BS9» 83U 




8« 


MOl 


338.371 


ill 


«,845.7(I9 


8M to 831 






3U 


3b8,«9 




«J.a98,M4 








35«1 


3i3,8R) 




60,873.490 


83i u 1S33 


1,070 






371.653 


300 


e8,0U.5fi0 


83* to 8S5 


!:IS 


3^ 


as3i 

Ko 


1^4IS 


esa 


eo'.ia'.m 




360 



By the George Washington, which arrived at Liver- 
pool on the 10th of February, 1836, advices from New 
York were received to the 10th of January, from which 
it appears that -the quantify of cotton wool exported 
during the year 1835 amounted to 370,194,184 lbs., 
valued at the places of exportation at 61,435,746 
dollars. Since 1792 the increase in the exportation 
from the United States has been nearly two thousand 
fold. In 1792 there were exported 138,138 lbs., the 
value of which was 32,000 dollars. 
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1«7 



/ 


IS,— Growth 


of America, 




' Crop of bagi* 


Crop of 


bagt. 


1820-1 . * . . 430,000 


1828-9 . • 


• 870,416 


I 1821-2 . • . 


, . 465,000 


1829-^0 . . 


. 976,846 


. 1822-3 . . . 


, . 495,000 


1830-1 . . 


• 1,038,847 


1823-4 . . . 


. . 660,000 


1831-2 . . 


. 987,477 


1824-6 . . , 

r 


, • 569,259 


1832-3 . . 


. 1,070,438 


1825-6 . . , 


. . 720,027 


1833-4 . . 


. 1,205,394 


• 1826-7 . . , 


. . 957,281 


1834-6 . . 


• 1,254,328 


1827-^ . • . 


. . 720,593 






(Id 1785^ Um Import into Livavpool fkom Ammlea wu 


only 6 bag»; 


in 1786, 6 bags ; in 1787, 108 bags.) 





RemarkM. 

The Tables of hnpTt into the kingdom^ eompaied with the pre- 
'ceding year, show an increase of 29,671 Amerioan, 39,926 Brasil» 
36,444 Egyptian, &c., 28,867 East India, aad 5,311 West Iqdia,^ 
total, 140,219 bags. 

The average weekly eontumption of Great Britain: we eekimate at 
18,348 bags, consisting of 5,896 Upland, 7,823 Orleans and Alabama, 
"354 Sea-island, total 14,073 American, 2,339 Brasil, 446 Egyptian, 
ice., 1,069 East India, and 421 West India, ftc, bein^ an increase 
upon the consumption of last year- of 781 bags per week; but in 
packages of the average weight of the oensnmption of tiiat year 870 
%ags per week, or for the whole year an inerease of 14jl millions of 
lbs. weight. 

The average weekly qaantity taken by the trade from the porit is 
5,781 Upland, 7,823 Orleans and Alabama, 344 Sea-islands,— total 
13,948 American, 2,300 Brasil, 465 Egyptian, ftc., 1,031 Bast India, 
and 411 West India, &c., — ^total 18,165 bags. 

The average weight of the import we calculate at 321 lbs. per beg 
tor Upland, 402 Orleans and Alabama, 322 Sea-island, 173 Branl, 
2fl6 Egyptian, ftc, 360 East India, and 230 West India, &c., maJdng 
ihe total import in lbs. weight 361,685,000, being an inetease upon 
last year of 4 1 ,1 05,000 lbs. 

We commenced the present year with the price- of fair Uplands at 
^^. Under the influence of a good trade, and with the most oon* 
fident statements of its continuation daily repeated by those moat 
^terested therein, our market gradually rose in price until June, 
when fair Uplands readily commanded 1 Id, 

•Here the market rested for saine time. 

During the first quarter of the yeas long-«tapled cotton of all de- 
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scriptioni beeame Tery low in stock; lo much so, that, at about the 
beginning of May, tome fear of an absolute scarcity was gravely 
spoken of. The consequence was comparatively high prices, (Pemams 
were then quoted at 16d. to 18<^., and Maranhams I Ad. to 16)«f.,) and 
that again naturally tended to throw them out of consumption, by di- 
verting the demand in a still greater degree upon the better quslities 
of Mobiles and Orleans, as substitutes. 

At these raised prices the market continued for about three months^ 
consumers abstaining from buying to the utmost of their power, and 
the importers and holders daily hoping for a renewal of the demand. 
In the mean time orders were sent abroad under the promise of high 
prices, and our market soon became heavily stocked with high-charged 
cotton, leaving an immense loss on all imports, whether from the 
United States, Brazil, India, or Egypt. 

The market, however, sustained itself pretty firmly until the close 
of August, when the accumulated weight gradually broke down 
prices, until they finally settled at the present rates, being }<i. lower 
for fair Uplands than at the close of last year, and Hd, for inferior. 
The good quality of the new crop is at about the same rate — rather 
lower. 

It may be noticed that the state of the market before adverted to, 
with regard to long-stapled cotton, brought about its own remedy^— 
reduced consumption, and increased import, until Brazils, Egyptians, 
&c., have settled at comparatively very moderate rates. 

We have thus endeavoured briefly to sketch the changes in the 
market of this great staple, referring with much satisfaction to the 
subjoined tables for a proof of the continued progress and steady in- 
crease of the' manufacture of this article. 

We made a short remark on this subject in our printed circular of 
24th July, stating the probable increased consumption at 1,000 bags 
per week. With every desire to estimate the increase at as low a rate 
as we can, conformably with the stocks, imports, &c., we now find we 
cannot rate the increased consumption at less than 870 bags per 
week, of the average weight of last year. 

With respect to the raw material, the great objects to be desired 
are, that the prices on the one hand should be sustained at such a 
rate as to continue an abundant supply, and, on the other, that they 
should not rise to such a pitch as to repress consumption. 

Speculators have not taken any great interest in our market during 
this year. 

Gboroe Holt & Co., Brokcrt* 
JJverpooif 3ltl December, 1835. 



BOOK III. 

OBIOIN^ PROGRESS, AND PRESENT STATE OF THE MANU- 
FACTURE OF COTTON BY MECHANICAL POWER. 



CHAPTER I. 

Early History of the Factory System. 

The general survey of the cotton manufacture por- 
trayed in Book I. exhibits no systematic character, 
but betrays the tottering and wayward steps of infant 
industry. The labours of artisans were insulated cht 
partial efforts prompted by immediate necessity, and 
liable at every instant to be arrested or turned into a 
new direction by belligerent rulers, regardless of the 
wishes and interests of the community. But Prori- 
dence, meanwhile^ had been preparing a great revolu- 
tion in the social frame, which has become mature only 
in these latter days ; teaching mankind by a series of 
severe lessons, that poverty and wretchedness were the 
inevitable results of military pride and glory ; and that 
national dignity and happiness were to be found only in 
the friendly concurrence of many different kingdoms 
towards the creation, interchange, and distribution of 
the various objects, material and intellectual, which con- 
duce to the well-being of our race. 

In reference to this devout consummation, the annals 
of humanity are divisible into four eras, each of them 
characterized by peculiar attributes. The^r^^ epoch 
was marked by the development of the beautiful in 

VOL. I. I 
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form^ sentiment, and expression. From the liberal 
encouragement given to men of genius in Greece^ 
while Pericles administered the Athenian state, this 
brilliant period of history is deservedly designated by 
his name. Models of architecture, statuary, poetry, 
and popular eloquence of such perfection then ap- 
peared, as have never been rivalled since, and will 
probably remain inimitable studies to every coming 
age. The intolerance of party spirit in Greece, mis- 
called patriotism, while it bent the faculties of its 
citizens to their utmost strain, and drew forth those 
masterpieces of invention^ encouraged at- the same 
time, pride, envy^ hatred, and licentiousness to a pitch 
incompatible with peace or stability, and ere long 
involved, their country in a ruin which centuries have 
shown to be irretrievable. 

There was in truth an efBorescence of glory upon 
the siunmits of society in Athens^ while a canker worm 
was gnawing the roots. Idleness and insolence were 
the badges of its citizenship. Attica was peopled with 
400,000 sLaves, but recognised only 20,000 freemen 
entitled to bear arms. The slaves cultivated the land^ 
exercised thft' mechanical arts> worked in the mines> 
dug in. the quarries> and performed every kind of 
menial drudgery. Petty rival communities so consti- 
tuted could neither accumulate capital^ nor secure (or 
a series- of years» the means of independent liv^hood. 
Their most considerable citizens were for the moat part 
worse clothed, worse fed, and less^ comfortably lodged 
than the^ tradesmen of Engliand at the present day. 

The second great epoch of civilization commenced 
when the. Boman. aarms^ by framing' the discordant 
nfttions; noand: the Meditunnoiean shores into om 
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sdbmissive empiire, prepared a highway fbr the mk* 
sionaries of Galilee to propagate with miraeuknis 
powers the philaBthnopie system of their divine Master, 
and to substitute for the reckless virtue deified by the 
Stoics the evangelical doctrine^ that all must seek their 
own well-being by pronaoting the weU-being of others^ 
because mankind are one brotherhood of immortal 
spirits^ precious in Ihe sight of their heavenly Parent, 
and candidates o£ a common salvation. The perfect 
equality in social rights of men of every rank and of 
every nation was now publicly declared upon infallible 
authority ; and though this principle has had to con>- 
tend at every period^ and in every sta4;e9 with the prev 
rogatives of pride and the follies of prejudice under a 
thousand different forms> yet ever since its evangelic 
promulgation, it has been steadily gaining ground, and 
widening: its^ benign influence throughout the woiid. 
In the course of a few generations it destroyed the dis- 
tinction between the master and the slave, whksh had 
disfigured ev^ ancient commonwealth^ and thereby 
proved that productive industry was the duty of all 
men without exception. 

The leading features of the third espooh arethe wide 
diffusion of knowledge among all classes of society, by 
the invention c^ the printing press; and the fi^ee inter- 
course of nations from the general use of the mmner's 
compass in navigation. The stores of learning, hitherto 
accessible to a favoured few, were now laid open to the 
many, rich as well as poor, with unsparing distribu- 
tion. Distant communities, strangers to those- petty 
jealousies which usually lead neighbouring people to 
hato and harass each other, were brou^t into friendly 
rdfitions by tha directive. polarity of the mystie needle. 

I 2 
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The commodities of one country were {Prized in another in 
proportion to their rarity as well as usefulness ; whence 
home manufactures and foreign traffic were mutually 
promoted. Now Venice, Genoa, Florence, and Pisa, 
emerging first from the miseries of Vandalism, became 
emporia of great wealth and consideration; by the 
accumulation of capitals unparalleled in ancient times, 
they could command the industry of remote nations, 
and the homiage of absolute kings. From this period, 
commercial expeditions began to be fitted up at great 
expense for the most distant parts of the globe, and their 
profitable returns were waited for with confidence from 
one season to another. 

The influence of freedom in favouring the develop- 
ment of productive industry was likewise wonderfully 
exemplified in the rapid aggrandisement of Lubeck 
aiid the other towns of the Hanseatic League, at a 
period when the great monarchies of Europe, patrons 
of the restrictive and monopolist system of trade, could 
not find funds to equip a small armament for a brief 
campaign, except by placing the crown jewels in pledge 
with money lenders. 

The fourth era, or that of consummation, began when 
the operative classes, having become the disciples of 
science, and studious of the laws by which creative 
wisdom regulates the material system, resolved to 
enlist the latent powers of nature in their service. 
Many of these marvellous , powers had been for years 
familiar to the philosophers of the school of Newton ; 
but they were not diligently pondered by practical 
men for the purpose of applying them to the business 
of life till the middle of the last century. No experi- 
inent ever contributed so much to popularize natural 
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knowledge^ or ever shed so bright a halo round its 
author s head, as that of the electrical kite, when BeA- 
jamin Franklin, by no random hit, but in consequence 
of a most sagacious and elaborate train of researches, 
dared to interrogate" the thunder-cloud as to its awe- 
inspiring essence, to draw down its terrific bolt in a 
stream of lambent fire, and to make it the subject of 
sportive shocks and illuminations. The oriental 
fabulists in their wildest luxuriance of fiction never 
matched the real exploit of the sage of Philadelphia 
— stealing lightning from the heavens, and impri- 
soning it — in a phial. As the feeblest flame may- 
kindle the mightiest conflagration, so these few sparks 
of celestial fire were ordained to be the nieans of 
lighting up the hallowed flame of freedom in the most 
corrupt monarchy of Europe, and * of inducing inulti- 
tudes of votaries to do homage in the temple ' of 
science, who would otherwise have never entered her 
gates. The noble discovery of the identity of light- 
ning and common electricity, surmised by many minds 
before, but first intrepidly proved by Franklin, gave 
him, when' ambassador for his mother country, an 
influence in the despotic court of France most propi- 
tious to the establishment of the American Republic. 

Franklin was not, however, the sole agent then 
employed by Prov'idence to inspire the man of business 
with the love of philosophical research: He indeed led 
the van of the illustrious train who were devoting them* 
selves with generous assiduity to explore the dark 
jecesses of nature, in order to extort her secrets, to 
obtain the mastery of her powers, and to make them 
minister to the weakness and the wants of their fellow 
creatures. 
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' Three individuals were then maturing in the city of 
Glasgow faculties destined not only to open up inex- 
haustible resources to their own country^ but to add 
indefinitely to the wealth and comfort of the whdb 
family of man. These were Joseph Blacky James Watt, 
and Adam Smith. The first of these philosophers 
bad, within a few years after Franklin's grand experi- 
ment, made his important discovery of the existence of 
a fixed air in marbles and other calcareous stones, 
which came forth in an elastic state when they were 
calcined into quicklime. This was one of the early 
blossoms of that pneumatic chemistry, which has 
yielded since so rich a harvest of truths in every dis- 
trict of the animal, vegetable, and mineral kingdoms. 
Continuing to pursue the links of that hidden chain 
which binds together the apparently incoherent events 
of the physical world. Black next proceeded to search 
out the laws of latent heat. 

When we now look back into these inquiries, so 
simple in statement, so conclusive in proof, and so vast 
in consequence, we cannot help feeling astonished at 
the carelessness with which the congelation of water 
and the melting of ice, as well as the generation and 
condensatioai of steam, had been regarded by all pre- 
. ceding observers, whether learned or unlearned. It was 
reserved for the sagacious hand of Black to seize the 
-mystic links> of the phenomena, to place them for ever 
within the reach of man, and to enable him to dispose 
of ihem at pleasure, in modifying «i«tter for the uses rf 
«art, or in -exploring still further her multiform trans- 
imutatioin. 'His first uisbievement was to make us 
"femiliar wiih one invisiUe spirit--^ specific kind 6l 
aerial substance ; his second was to disclose theconstitu- 
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tioQ of Batisl being in general, and its rialations with 
the solid and liquid forms of exiatenoe. 

James Watt had a kindred mind, and was pursuing 
independently a kindred train of research on the mys- 
terious powers of lieat, though with less ^general, or 
rather with more directly practical, views. He had 
turned his attention minutely to the steam engine, 
which tor nearly sixty years before his time had 
essentially remained the same rude and unwieldy pro- 
digy which Newcomenhad conjured up, though it had 
been often modified in outward appearance. Towards 
the general enlargement of his mind. Watt had 
undoubtedly derived profit from the piblic lectures of 
Black, which he occasionally attended, though he was 
by no means a regular student; but he was not 
indebted to the professor of chemistry for his ideas on 
the latent heat of steam, as has been sometimes said. 
This statement I make on the authority of a conversa- 
tion I had with Mr. Watt himself, a few years before 
his death. Benjamin Franklin made use ot a phial to 
receive the fire of lightning, and to verify its analogies 
with the comnicm electricity of the charged Leyden 
jar. James Watt also made use of a phial to demon- 
strate both the latent heat and the expansible tension 
of the vapour of water.* If we call to mind the sorry 
plight in which this greatmechanician found the steam- 
engine, and the condition to which in a few years he 
brought it, both as to principle and execution, ^ready to 
dmhk the deepest mine, to animate the greatest 
fiuTtoiy, to fly along the railway, or to march with 
giast strides over the cvesled billows, we must regard 

* ComoMuiicttM tone in tbe voovenation alluded to above. 
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the author of this application of science as no secondary 
star in the constellation then ascendant 

Inre?iewiDg the golden dawn of modem civiUzation^ 
we must not however fail to mention with due reve- 
rence the name of Adam Smithy that master-spirit who 
first expounded with systematic perspicuity the science 
of social comfort, — ^the art of turning the industry of 
nations to the best account^ or^ in other words^ the 
principles of the production^ the distribution^ and the 
consumption of wealth. 

To the same brightening era the mode of finding the 
longitude of a ship at sea may be justly referred. 
The mariner*s compass^ which on its first introduction 
was hailed by the navigator as an unerring guide in 
the trackless deep, had, in the course of the distant 
voyages to which it led, betrayed many strange aber- 
rations. " True as the needle to the pole " still continues 
with the multitude a favourite illustration of constancy, 
though the needle has been proved by old experience 
to be as fickle and faithless in its attachment to that 
point in the heavens as the living objects it has been 
compared to are to theirs. Upon a few favoured spots 
indeed of the terraqueous surface the needle does tra- 
verse due north and south, but everywhere else it 
deviates from that direction by angular quantities 
which differ not only in different parts, but in the 
same part in different years. 

Science had not been an inattentive spectator of the 
embarrassments caused to the navigator by these 
variations of the compass. Astronomy had long ago 
taught him to determine the latitude of the ship, or its 
distance counted in a line due north or south from the 
equator, whereby he could deduce from time to time 
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the declinatioti of his needle; but she reserved her 
chief gift to crown the period urider review. 

The great probleni of the longitude wais now prac- 
tically solved^ first by means of chronometric me- 
chanism^ and afterwards by lunar observation*. Each 
method has been eventually brought to a pitch. of per- 
fection highly honourable to our age arid nation^ and 
both together give a security and promptitude to naval 
enterprise,' which even the confident spirit of Columbus 
would have deemed unattainable. 

The same age in which the union of science and art 
was thus happily consummated fortunately found 
society, in Great Britain at least, prepared, by the 
accumulation of capitals during a long period of peace 
and security, to cherish their prolific oflfspring, and to 
rear them up to a productive maturity. 

I shall now draw the attention of my readers to a 
few events contemporary with the above, which mark 
the rising spirits of the time — the harbingers of the 
great factory system of Lancashire — ^the medn subject 
of the present work. 

In the year 1753 Parliament originated the British 
Museum by the purchase, 1st, of Sir Hans Sloaiie*s 
cabinet of natural history, &c., for £20,000; 2dly, 
of the Cottbnian library for £10,000; and, 3dly, of 
Montague house, for the reception of these and such 
other collections as might be. added. The money 
required for these excellent purposes was raised, how- 
ever, by the mean and immoral expedient of a lottery 
of £300,000 in one hundred thousand tickets of £3 
each. £200,000 were given in prizes, and £100,000, 
after deducting the expenses of the lottery, were 
reserved for the Museum. Such was the beginning 

I 3 
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wt the only scientific Mtablislimeiit «reeted by iiie 
government of 'Great 1Britsun« FWrtunatelgr: tbe bettser 
-spirit ^ffittdi anisoates ibe Administration and Pailia- 
-iBont of modem ^imes^ promises ere long to make the 
'nssan origin of the Museum he forgotten in the mi^ni- 
'fieenee of its completion. 

The 'British Linen Company/ ineorpoisted at Ecfin- 
buigh by Act. of ParUament in the year '1746> was 
greatly instrmnentalin the extenrion of that and the 
other manufactures of Scotland. They advanced ready 
money to diligent trades-people for their goods, and 
thus enaUed them to carry on then* useful toik. In 
'the course of twenty -years that manufacture increased 
from the annual value of £166>0e0 to £334,000, a 
prodigious amount of ibusinessifer that poor country at 
that time. 

The linen trade of Ireland assumed an equally flou- 
rishing state. At the accession of William ITL, 
Ireland did not export to the value of dG6,000, whereae 
in 1741 it exported' annually £600,000 worth of linen 
goods. "No women," says Sir 'William Temple, 
*' are apter to spin linen thread well than the Irish, 
who, labouring little in any 4iind with their hands, 
have their fingers nM>re supple and soft than other 
women of the poor condition among us." We shall 
find in this circumstance one of the causes of the 
development of the cotton trade of Lancadhire. The 
-flax machinery of Leeds has now nearly supplanted 
the apt spinsters of Ireland, but it has in return sup- 
plied them with abundance of good and cheap linen 
yam to weave in their domestic looms. Tn 17S9, 
Ireland exported £939,562 steriing worth of Imen; 
and Scotland stamped to the value of £451,390. 
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'llhe GSBttl of the Duke of £ridgewater k e ^^leodid 
aduBMBBOflDt of this period. This noblam an had ihe 
iuntoiir ^ nandering inlaiid naiagatiodQ an tUgect of 
uiOFenal interest^ and %>{ inducing capitaliBts tocuhS* 
vate this ample field of* private revenue and puUic 
impnoYemeni. The enteqnrise was eminently sue- 
iaB»Bful^ the 'Duke halving' wisdyontruafced its^QBEeootioa 
to a man of remarkable genius for jcanals, Jamea 
IBiindley. The scoffers of that time, who nick«najDEied 
lib lofty aqueduct over the Irwell, a ccutie in ike oiK, 
had reason ere long to he ashamed of theor narcow- 
sninded sarcasms.; ior a boat passed along it^jBiailing 
over the rivor at an elevation of thirty-height &iet, in 
Jluly, -176L This is the most magnifioent mask of 
puUie utility evier executed foy an isdividttal, oob 
•wluch has proved an inesti;inable benefit to die 
industry «f ^England, moreespedally lolhe countieB 
jot Laiwashire and Cheshire, whicdi it traverses. The 
SBlton trade of England .is under peculiar obligations 
4d this truly patriotic capitalist His litpiid highwa|f^ 
sands. arched ramifications of considerable length even 
imder .the town of Manchester; from one ^ which 
icoalsare hoisted by a coal-;gin, through a^haft, out df 
die beats bek>w> into a Wge ^tore'-yard in the main 
jitreet At this place ihe successors of the Duke were 
-by Act jof Fariiament bound to supply .the inhahitanlB 
jrf Af andiester with coals at only 4d, per .owt. of 
140 H».; a circumstance which nmst have had an 
immense influence in expanding their industry diuinff 
the last seventy^five years. Tfaecanal contains seventy 
JB&es of level, many extensive tunnels^ several noble 
aijueducts, and cost little less than half a Intllion df 
memf. Thus i^ncashire was providentially sup- 
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plied, at a most critical period^ with a great arterial 
trunk and numerous branches^ to supply its industry 
with vital warmth and circulation, as also to open up 
channels of commercial intercourse with the eastern 
and western seas. ~ 

The decriers of the Duke (for eminent virtue is sure 
to breed envy in sordid minds) had the folly to object 
to his scheme^ that canal navigation . would greatly 
diminish the numbers of the useful and noble breed of 
draught horses. What, however, has been the result? 
The breeding of tens of thousands more to meet the 
demand for them created by the vast improvemehta in 
the husbandry, manufactures, and commerce of the 
canal districts of Lancashire and Cheshire — ^not to 
mention the numbers employed in dragging the. boats 
which soon after its completion began to cover its sur- 
face. It was also objected that inland navigation 
•would lessen the coasting trade, injure this nursery of 
seameii, and thus impair the navy. How has experience 
put the croakers to scorn ! In the year 1760, just before 
the Bridgewater canal was completed, the shipiping 
cleared out of the English ports amounted to 471,241 
tons. In 1790, when a great part of England was 
intersected by canals, after the exioimple of the Bridge- 
water enterprise, the tonnage had become 1,379,329, 
being very nearly trebled. Canals are in fact a con- 
trivance to enable one horse to transport as great a lot 
of merchandise as thirty could do on a good road, or 
fifty on an indifferent one. And how expensive are 
roads to maintain in comparison of canals ! Brindley's 
thoughts were so engrossed with the value of canals, 
that he said the main use of rivers was to supply them 
with water. Mrs. Barbauld has alluded to this idea 
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in the following couplet of her beautiful poem on canal 
navigation : 

The ductile streams obey the guiding hand^ 
And social plenty circles round the land. 

The water-ways of England now radiate from six 
central points — Manchester^ Liverpool^ Birmingham^ 
Hull^ London, and Bristol, furnishing such easy 
commercial transport that each of these emporia of 
trade participates in the ingenuity and opulence, not 
only of the other five, but of all the interjacent 
counties. Their produce, however ponderous or 
unwieldy, is circulated through these numberless 
aii;ificial channels with economy, security, and 
promptitude. 

The railways now constructing in so many directions 
throughout Great Britain, will form an invaluable 
complement to caqal navigation, and render the whole 
island one compact and continuous mart of industry. 
' In 1762, Mr. Harrison received fro^l the Board of 
XiOngitude a further sum of £1,500, and next year from 
.Parliament £5,000, on condition that he should disclose 
the principle on which his time-keeper was constructed. 
The government promised to pay him the remainder 
of the great reward of £20,000 if on further trials in the 
course of four years his chronometer should still be 
found capable of ascertaining the longitude within the 
required limits of exactness. Never was national 
munificence more wisely bestowed, for it excited an 
ardour of improvement in mechanics, in practical as* 
trouomy, and in navigation which soon brought the 
solution of the grand problem of the longitude to a 
state of simplicity and precision greater than Newton 
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himadf could hwte anticipated. Hanaam {re(Mir«d 
eventually the whole of the £20,000. 

If we consider the contemporaneous dawn of chemi- 
cal art then enlighlened by scientific pxinciples, we shall 
find here also a most auspicious omen of the new age 
f industry. In 1763, Josiah Wedgwood produced 
<ifae first "fine specimens of his pottery, a pcoductioa 
destined very *soon to give a fresh impulsion to the VBr 
tioBal resources, und add fresh laurek to the fame of 
fingland. Prior to his time, our stoneware manu&c* 
ture had moved round in a vulgar routine, estranged 
adike from philosophy aud^he fine arts. Wedgwood 
first procured it ihis noble alBance, whereby he raised 
it in a few years to supreme estimation, not only among 
his countrymen, but among all people who could 
appreciate taste and eaGceUence. In spite of the heavy 
duties imposed upon his goods by foreign governmeats 
jeakms of our rivalry in trade, no less than ^five-sisctlB 
of the English pottery made wi^ these improvements 
were exported. The distinguisfaed French traveller 
and savcmt Faujas Saint-Fond, thus speaks of Wedg- 
wood's manu&eture. '^ Its excefllent workmanship, its 
solidity, the advantage which it possesses of standing 
the action ef fire, its fine hard glaze impenetrable by 
strong acids, the beauty, convenience, and variety of its 
forms, and its moderate price, have created a commerce 
so active atid so universal that in travelling from Paris 
to Petersburgh, from Amsterdam to the fiirtbest point 
of Sweden, and from Dunkirk to the southern extremity 
of France, one is served at every inn .upon English 
stone^ware. The same fine article adorns the tables 
t>f Spain, Portugal, and Italy; it provides cai^oes for 
ships in the East Indies, the West Indies, and America." 



-He f KO fi e Ay ascribes that exoelleiioe and eooaomy^ 
iwIukIi rendered Ihese mamj^tctured objects the desire 
iof 'aU cmliaed countries^ to the chemical and clasncal 
^nius t)f Wedgwood. -What a contrast does the 
tua^eller from Dunkirk to Marseilles now find in the 
'.wnstisfaed quality oF the stoneware placed before him 
oatttfae imis^ in coneequence of the French govemmeitt 
^OMitinoing to act upon the barbarian polity of Bona^ 
.parted whidi renounces all the comforts derived to their 
poople from connnercial interchange with their neigh- 
bours^ in order todiscom'age^ and^ as far as poasMe, to 
ideBtroVy the productive. industry nf every non^'tributary 
Elation! 

The relative influences of internal peaoerandinismdl 
,WBr on the credit of .naiioiiB, -were strongly contrasted 
;in thetsomparative soundness ofthe English capitalists^ 
•cad unsoundness of the continental, at the termination 
lOf tiie seven years' contest of 1763 ; nor can there be a 
deubt, thot-our stability at tins crisis proved most pro- 
pitious:to the rapid growth of the newmodes of cotton 
Hipinning ihen coming into play. The &ilures which 
^happened at this period in Holland, Hamburgh, and 
£mlin^ spread dismay through every commercial town 
on the continent, and called forth most despondent 
.'letters <on the subject from the bankers of Amsterdam 
-to those (tf London. .A noble opportunity now od- 
eurred to British merchants of manifesting the estent 
•of their capitals, the solidity of their credit, and the 
'generosity of their spirit. They remitted loans withoiit 
«ecarily to their foreign correspondents, whose condition 
9rBs ideemed precarious by the rest of the commercial 
world, to a very great amount ; and by this means 
happily allayed thepanic which had beguntto parcdyze 
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many houses well known for integrity in their transae* 
lions. Vast remittances were made to the commercial 
cities where the deepest distress was found to prevail 
by many of the leading firms' of London^ and they 
were liberally seconded by the Bank of England dis- 
counting an inunense number of bills of exchange. 
*' If the resources of Britain," says Chalmers,' '^ arise 
chiefly from the labour of Britain, it may be easily 
shown, that there had never existed in this island so 
many industrious people as after the return of the 
peace in 1763/'* 

The institution of the Society, in the Adelphi, for the 
Encouragement of Arts and Manufactures, ought, per- 
haps, to have had an earlier notice in tracing out the 
foundations of the new system of automatic industry^ 
but this patriotic body, though it was incorporated in 
1754, in imitation of similar societies previously organ- 
ized in Dublin and Edinburgh, exercised but a feeble 
influence upon public improvement till several years 
after its origin. In fact, such powerful pecuniary 
means were not placed at its disposal by the govern- 
ment, as were possessed respectively by the Irish and 
Scotch societies for promoting their great indigenous 
occupations of the linen trade and the fisheries. 

We may also mention here a circumstance which 
operated very strongly to throw the balance of in- 
dustry at this time in favour of Great Britain, against 
the rival pretensions of France. The French govern- 
ment, by reducing, in the year 1770, the interest on 
its national debt to one-half of the stipulated rate> 
and also by depriving the holders of its stock of the 

9 

* Chalmert's Estimate of the Commercial Fower/Jkc, p. 136. 
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benefits of survivorship^ brought great distress upon 
their whole country. This arbitrary act of public 
plunder not only ruined many thousands of private in- 
dividuals^ but gave such a vital blow to general credit^ 
as to cause an immense number of bankruptcies, dis- 
organizing trade and manufactures with wide-spread 
misery. One house at Marseilles became insolvent for 
20,000,000 livres.* 

Many causes concurred to prevent the formation in 
the several states of Germany of any great feictory 
system. Under the influence of jealousies and en- 
mities each of them imposed fiscal restrictions on the 
sale of his neighbours' -goods in the interior, and also 
obstructed their transit in search of foreign markets. 
Mining was the only department of industry which was 
permitted to assume a manufacturing extent, because it 
supplied the governments with resources in the sale of 
metals to the circumjacent people for making imple- 
ments of husbandry and of the arts ; yet even it was 
embarrassed by frivolous regulations. Germany has 
besides had the misfortune for ages to be the battle- 
field on which the sovereigns of Europe chose to settle 
the quarrels of their animosity and ambition; and 
could not therefore present to capital the security and 
repose essential to the development of industrious com- 
binations. 

Great Britain, on the other hand, has enjoyed admir- 
able opportunities for cultivating. productive industry and 
traffic on the greatest scale ; perfect security from exter- 
nal invasion and from internal misrule, during more than 
a century; free intercourse between its several provinces 

* MacphenoD, toI. iii. p« 497. 
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at home facilitated by fine roads aad canals ; .and with 
its ccdonies abroad and other distant naticms by my- 
liads of merchantsVahips sailing every sea under the 
protection of a triumphant navy. Thus the produc- 
tions of every clime were abundantly supplied either 
to gratify taste and ^icourage consumption^ or to fur- 
nish raw materials to the mechanical and chemical 
arts. Nor ought we to place in the back ground of 
the picture its inexhaustible mines of the useful naetals^ 
most advantageously worked by its fire instinct sfBam- 
engines^ and cheaply smelted by its boundless stores of 
pit'CoaL But^ certainly^ nothing has so directly con- 
tributed to the pre-eminence of Great Britain in manu- 
factures as her race of laborious^ skilful^ and inventive 
artisans^ cherished as they have been by the institutions 
.of a free country^ which opened to the possessors of 
talents and knowledge^ in however humble a station^ 
the amplest career of honour and fortune to stimulate 
effort and dignify success. The reformation of reli- 
gu>n> in spreading knowledge through the middle and 
lower classes of society^ has distinguished the Protestant 
population even in Catholic countries £>r their superior 
i^ill in the useful arts ; a budt illustrated in aremariiable 
imanner at the revocation of the edict of Nantes^ when 
Protestantism^ being banished from France^ drew away 
manufactures in itstrain^ and enriched all those. neigh- 
bouring states which gave the conscientious esdles 
belter and protection. The number of holidays in 
Catholic countries has always proved a great obstacle 
to &ctory iabour/ which more than any other form of 
industry cannot brook interruption or suspension wkh* 
out serious injury to the machines^ and to the quality 
of the workmaojfhip. 
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In Dtimy diBtiicts of -Englaiid a most laudable zeal 
to -^courage ihe arts prev^ed at an early period of 
their growth. Thus the warden and fellows of Man- 
chester College/m order to lead ingenious strangers to 
^settle in their town, granted them> nearly two centuries 
ago, the benefit of their extensive woods to cut timber 
for constructing their looms, as well as for fuel, at the 
iiriflmg annual charge o{4d. each. The pre-eminenee 
^cf Lancashire in manufieictures soon after Elizabeth's 
accession is well marked, by an Act of Parliament in the 
eighth year of her reign, for regulating the aulneger, 
or cloth-measurer, an officer originally created by 
Richard I. The aulneger is here empowered to ap- 
.pomt and have his lawful deputy within every of the 
several towns of Manchest^, Rochdale, Blackburn, and 
Bury in the said county. How completely these 
marts of industry are the offspring of nature may be 
.iafenred from the cirumstance, that they continue to 
jaaaintain at the present day nearly the scale of impor- 
'tafice indicated by the above order of enumeration. 

Whether the fustians mentioned by Guicciardini 
were a pure cotton fabric or a mixt\ire of cotton with 
wool or linen is now very uncertain, but it was most 
probably an Italian or Spanish invention, introduced 
,iato Antwerp in the course of trade, and thence made 
knawB to the industrious weavers of Ghent, by whom 
it was .extensively manufSKtured. From the Nether- 
lands it was brought over into England by the reli- 
:gious mfugeeB, who were mostly artisans ; several of 
'wkmi settled at Bolton and ManclMBten This im- 
.pm^ant 'braadii of buabnas cannot be traced fartfa«r 
back than the conclusion of the sixteenth century. 
There can be little doubt that the warp of fustians was 
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generally linen yam ; a circumstance accordant with 
the testimony of Roberts in his Treasure of Traffic^ 
ah'eady referred to. 

This compound manufacture continued to flourish 
in Bolton^ Leigh^ and other small towns in Lanca- 
shire ; the fabrics being sold chiefly at Bolton in an 
unbleached state to the Manchester dealers^ who got 
them finished before they sent them into the general 
market. Curious names^ more or less characteristic of 
the aspect or texture of the stuffs, were given to them by 
the weavers ; such as herring -bones, pillows for pockets, 
and outside wear, strong cotton ribs and barragon, 
broad-raced linen thicksets and tufts, with whitened 
diapers, dimities, and jeans. At an after period, 
another style of goods became popular under the more 
appropriate titles of cotton thicksets, goods figured in 
the loom or draw-boys, (named from the draw-boys by 
whose assistance they were woven,) cottons, velvets, 
quiltings, velveteens, strong or fancy cords, and coun- 
terpanes. This business derived its raw material 
chiefly from the Levant and from Ireland ; the former 
supplying cotton and also some cotton yarn for wefts, 
the latter linen yarn for warps. 

In the early part of the eighteenth century. Dr. 
Stukely describes the trade of Manchester as incre- 
dibly large, consisting greatly in fustians, girth-webs, 
tuckings, tapes, &c., which were dispersed all over the 
kingdom and to foreign parts.* 

The imports of cotton wool from the end of the 
seventeenth century till the middle of the eighteenth 
seem, however, to have remained in a stationary con- 

4 JiineranuSft Curioaum. 
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dition. In fact> the quantity was only 24^000 or 
25,000 pounds less than 2,000,000 in each of the 
years 1697, 1 701, and 1 720. But in 1 730 it had fallen 
down to little more than 1,500,000, and in 1740 it 
was only one million and two-thirds. In 1750 it rose 
to about 3,000,000, and in 1764 it amounted to nearly 
4,000,000, betokening the auspicious noon -day of the 
cotton-trade of England. The importation of cotton 
wool was greatly kept in check by the large importa- 
tion of East Indian cotton goods, which continued with 
fluctuations during the whole of the eighteenth century, 
with the exception of a short period towards its close, 
after the application of the inachinery of Arkwright to 
spin warp, and that of Crompton to spin weft for muslin 
yarn in general.* 

Since the average annual import of cotton wool was 
considerably under 2,000,000 pounds during the first 
half of that century, and since a good deal of it was 
spun into candlewicks, the spinning of cotton yam would 
deem to have remained almost stationary during that 
long period, in consequence of the quantities of Indian 
yam sold by the East India Company and of cottons 
introduced by contraband. 

It is not, however, fair to place to the credit of cotton 
alone the main value of the fustians, and the other so 
called cotton-stuflFs then manufactured in Lancashire, 
since the warp, which is the more valuable portion of 
the web, was always made of linen yam. The cotton 
business, therefore, of Manchester, till Arkwright fur- 
nished it with cotton water-twist for warp, in lieu of linen- 
yarn, was a mongrel manufacture, and should hardly 
be admitted to form an integral part of a history of the 
cotton trade; because any value assigned to it is 
* See Note B at the end of the Yolume. 
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chiefly due to the flax constituent. The cotton weft 
waa undoubtedly a yarn of a most irregular and indif^ 
ferent quality, as we may infer fix>m the urgency with/ 
which it was sought after, and the avidity with which 
it was bought up. by the weavers from spinsters of 
every degree of skill. 

Of the coarse quality of British cottcm goods we 
have a remarkable evidence even so late as 1775^ in a 
proposal then made in Scotland to enact a sumptuary^ 
law, or, failing that sapient scheme, to establish in 
J^dinburgh a patriotic association, for the purpose of 
discouraging the ladies from wearing the cotton robes^ 
of India. ''While the industrious inhabitants of 
Glasgow and Paisley were lately exerting themselves^ 
to improve, bring to perfection, and extend the manu- 
factures of cambric and lawn, (flax &brics,) the greater 
part of the women in Scotland were wearing muslin, a 
fabric of India ; nay, so great is the influence of fashion^ 
that the very wives and daughters of these men were 
wearing this exotic themselves ! Surely we are void of 
thought!!!'*'*' To counteract this absurdity in the' 
Scottish ladies of wearing these fordgn robes, because- 
they were cheaper, more durable, and more beeommg* 
than their country-peoples' webs, a national society was 
proposed to be founded for shaming down these anti-- 
patriotic habits in the ladies, and for black-balling all 
the gentlemen who should continue to keep company 
with the refractory fair in muslin raiment. 

The first cotton goods of English make in which the* 
warp was cotton were manujEetctured at Derby, in 
1773, by Messrs. Strutt and Need, the partners o9 
Arkwright, with some of his peculiar water-twist yaniv. 

* Gibson's History of Glasgow, p. 253. • 
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Bat^ after they had caused a considerable qoacntity of 
these genuine British calicoes to be woven^ tbey dig^ 
covered that an existing law>yor the encouragement of 
the arts, imposed on such goods when printed double^ 
the duty of that chargeable upon mixed fabrics of linen 
and cotton. The same sapi^at law prohibited the sale 
of these home-made calicoes in the home market. 

It required a long and expensive application to the' 
Legislature to procure the repeal of these preposterous 
enactments. Such a compo»te web as that required 
by law. could not take an uniform tint^ on account of 
the unequal affinities which linen and cotton have for 
mordants and colouring matters, and therefore should 
never have been favoured with, that impolitic preference, 
which undoubtedly obstructed the improvement of 
calico printing. It was probably meant to prevent the 
printing of Indian white goods for home consumption. 

The following account of ibis Repeal Act, the 14 
Geo. III. c. 72, will sound a little comical to En^isb 
ears at the present day. "Whereas a new manufac- 
ture of stuffs made entirely of cotton spun in this king- 
dom has been lately introduced, and some doubts were 
expressed whether it wafr lawful to use it, it was* 
declared by Parliament to be not only a lawful, but a 
laudable manufacture, and therefore permitted to be 
used, on paying 3rf. a square yard, when printed, 
painted, or stained with colour." 

While cottons remained a mixed fabric, the manu- 
facture was altogether a- domestic concern in this* 
country, analogous to- that of India^ The work- 
shop of the weaver was a rural cotrt:age> from wbich 
when he wais tired of sedentary labour he could 
sally forth into his little garden; and with the sppade* 
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or the hoe tend its culinary productions. The cotton 
wool which was to form his weft was picked clean 
by the fingers of his younger children, and was 
carded and spun by the older girls assisted by his wife, 
and the yam was woven by himself assisted by his 
sons. When he could not procure within his family a 
supply of yam adequate to the demands of his loom, 
he had recourse to the spinsters of his neighbourhood. 
One good weaver could keep three active women at 
work upon the wheel, spinning weft. It was found 
more easy to multiply weavers than spinsters, and 
hence looms were often at a stand for want of yarn. 

These country weavers were sometimes put to great 
straits in fulfilling their contracts with the manufacturers 
of Bolton or Manchester, as'they were usually bound un- 
der a penalty to retum cloth by a stated day, commensu- 
rate with the web of linen warp which they had received. 
Things had continued to jog on in this precarious state 
for probably a century, with very little increase or ame- 
lioration of the processes, till about the year 1 760. Then 
new marts of profitable export having presented them- 
selves in Germany, Italy, and the North American 
colonies, the merchants became impatient of the delays 
and uncertainties in getting their orders executed. 
They saw and keenly felt that the only obstacle was 
the deficient supply of cotton weft, and they urged 
their weavers to greater diligence in pushing its pro- 
duction. At this time, says Mr. Guest, a weaver was 
under the necessity frequently of trudging three or four 
miles in a morning, and visiting many spinners before 
he could collect weft enough to keep his loom going 
during the rest of the day ; and such was the competi- 
tion he met with from other weavers engaged in the 
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same errand, that he was often obliged to treat the 
females with presents in order to quicken their dili- 
gence at the wheel. 

A grand crisis evidently now impended over the 
cotton trade of Lancashire, and had it not been soon 
met by effectual means of multiplying the production 
of yam, this district would probably have missed that 
tide in its affairs, " which, taken at the flood, leads on 
to fortune ;" for, had the demand not found a ready 
supply in the customary course of trade, it would 
have sought out new channels in other directions, and 
undoubtedly have caused the domestic manufacture of 
cottons to take root in many other countries, to the 
great diminution, if not extinction, of the export cotton 
trade of England. A mighty fermentation seems, in 
consequence, to have taken place at that time all over 
Lancashire, where the excitement was chiefly applied^ 
where the prospects of gain were most alluring, where 
the habits of this in-door occupation were most ma- 
tured, and where the native spring of the mind had 
been long intensely bent upon it. Accordingly, a great 
many projects were devised to remove this grand bar- 
rier to fortune, most of them being modifications of the 
domestic spinning-wheel. 

Two kinds of household wheels have been used by 
spinsters, probably from time immemorial ; the first is 
commonly called in this country the big wheel, from the 
magnitude of its rim, or the wool-wheel, from its being 
employed in the spinning of sheep's wool ; it is repre- 
sented in fig. 13, It was equally well adapted to 
spin cotton, from the analogous form of its filaments, 
which it did at two independent operations. At the 
first, the spongy cylinder turned off frona the hand- 
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Hi. 13.— The j™ey Wheel, 
dwneillc eennomyiif IhU c 



card was drawn out and Blightly twisted into a poiotn 
cord, called a roving ; at the second, this cord wm 
stretclled and twisted into a fine cohesive thread i a 
either case the spinster, having fixed round the spindb 
the extremity of the carding or roving, .eued it a few 
ll«she. from the end with the finger and thnmh of tin 
left hand, and whik she turned round the wheel wilk 
the right, Be as to mat. the spindfe revolve, she pro. 
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grtoBlrely exteftded the cotton cord by dratring h<r 
hand Irom near the spindle to the positiea ffi which k 
IB placed in fig. 13. She Oow eompleted the tormon 
hy tursing the wheel till the tluead had acquired th« 
de«red degree of twist, and then, by a slow counten- 
potation of the wheel, and proper givmg-in of the left 
luBid, she wound up the thread upon the spindle into 
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» jun on the prinittntahMl of Indta. 



a conical shape, called a pirn of a cop. This is the 
Ukcient spinniiig implement of Hindostan. The 
first mechanical invention regularly ehiployed with 
profit upon a manu&tcturing scale for spinning cottcn 
in Englcmd was constructed upon this principle; 
several spindles, at first eight, afterwards eighty, being 
made to whirl by one fly-wheel, while a moval^ 
franae, repieaenting so Qtwiy fingers and thumbs as 
these wave threadst alternately receded (rom the spindke 
z2' 
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during the extension of the thread, and approached to 
them in its winding-on. 

This multiplying wjieel, called a spinning jenny, 
was invented by James Hargreaves, about the year 
1764, at Stand-hill, near Blackburn, in Lancashire. 
He was by trade a weaver, and, being aware of the 
jealousy and jU-will likely to be directed against the 
author of any mechanical sul^stitute for hand-labour 
by his narrow-minded neighbours, he worked in secret, 
without the aid of any capitalist, under the disadvan- 
tages of poverty, and a family of seven children. Be- 
fore the year 1768 he had, however, mounted and sold 
several of his jennies. The spindle in the spinster's 
wheel was always horizontal, but the spindles in Har- 
greaves' machine were upright, or very slightly in- 
clined from the perpendicular,^ — a position in fact essen- 
tial to its due operation, one which was suggested to 
him, it is said, by observing a common wheel continue 
to revolve after it was accidentally thrown down on 
the floor with its spindle turned up. 

Hargreaves contented himself, for some time after 
making the jenny, with spinning weft, with the assist-^ 
ance of his wife and children, for supplying his own 
loom, according to the custom of the weavers of that 
period, who received their warp from the wholesale 
manufacturers. The secret at length transpired, 
through an indiscretion of female vanity, and ex- 
cited such a tumult among the spinsters, and their 
partisans, of the neighbourhood, that they broke into 
his house in a riotous manner, and destroyed the 
hated rival of their fingers. Finding the fruit of 
his ingenuity, toils, and privations blasted, and his 
further prosecution of the plan impossible amidst an 
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enraged populace, who even threatened his life, he 
migrated to Nottingham in 1768, where he found in 
Mr. Thomas James, a joiner, a partner willing and 
^ble to assist him in erecting a small spinning-mill 
upon the jenny plan. For this invention he obtained 
a patent in the year 1770, under^ the following title^ 
*' For a method of making a wheel or engine of anentire^ 
new construction, and never before made use of, in 
order for spinning, drawing, and twisting of cotton> 
and to be managed by one person only, and that thq 
wheel or engine will spin, draw, and twist sixteen or 
more threads at one time, by a turn or motion of One 
hand, and a draw of the other.'* *' One person," says 
he in the specification, '^ with his or her right hand 
turns the wheel, and with the left hand takes hold of 
the clasps, and therewith draws out the cotton from 
the slubbing (roving) box, and, being twisted by the 
turn of the wheel in the drawing out, then a piece o( 
wood is lifted up by the toe, which lets down a pressor 
wire, so as to press the threads so drawn out and 
twisted, in order to wind or put the same regularly 
upon bobbins which are placed upon the spindles." 

Unfortunately for this inventor he had, under the 
pressure of poverty^ mounted and sold several jennies 
before the date of his patent, so that when they were 
beginning to be rightly appreciated, and were promising 
to procure him a recompense somewhat proportioned 
to his deserts, he found, while his invention was ex* 
tensively pirated by the manufacturers of Lancashire^ 
that it could not be sustained in a court of law. In ai^ 
evil hour also he refused to accept the sum of £300Q 
which the delegates of these manufacturers tendered to 
him for permission to use his machine ', he demanded 
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ft somewhat larger sum^ which was refiiBedj and «feii« 
taally he got nothing, his attorney having abandoned 
the prosecution from a coniriction Ihat a favourable 
judgment would not be obtained in a court of law* 
Hargreaves died in 177S, a few years after this disap- 
pointment, but he did not fall a victim to poverty, as 
some have erroneously stated. The spinning factory^ 
of which he was a partner went on tolerably well, and 
enabled its author to live in humble comfort at leasts 
and to leave a decent provision for his widow and 
ehildren. 

The jenny received some slight improvements, first 
from Hargreaves, and afterwards from other mecha- 
nicians ; but, in fact, it is too simple a scheme of spin- 
ning to afford much scope for modifications. Cromp- 
ton, the celebrated inventor of the mule> learned toi 
spin upon one of the original jennies so early as the 
year 1769. The following figure and description will 
vxplain the construction of the jenny in its best state^ 
and show that it is merely a many-spindled wheel 
ixpon the ancient wool-spinning principle, in which a 
definite length of roving is let out and extended during 
the revolution of the spndle, to which its end has been 
previously attached. 

The spindles are seen to be arranged at one end of 
the frame, and the clasp or clove which holds the 
rovings, and which is equivalent to the left hands of 
several spinsters, is mounted upon a carriage, which 
moves backwards and forwards on a railway, to repre- 
sent the backward and forward motions of the left 
arms of these spinsters. 

' The steel spindles, 3, 3, S^stand upright, about three 
inches apart, at one end, A A, of the machine^ Their 
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lower ends are pointed and turn In hard brass Steps 
'fixed in a cross rdl of the frame, and are supported 
■near the middle of their height by passing tbrongh brass 
collars in another horizontal r^l ; a small pulley called 
a lAorl, whirl, or wharf, is fixed on each spmdle near 
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its bottom^ to receive an endless cord, which passes 
round the horizontal cylinder or oblong drum^ 2, of 
about six inches diameter ; this drum is made of tin 
plate for lightness sake, is supported by pivots at its 
ends in the sides of the frame, and lies parallel to the 
row of spindles, so as to turn them all round together 
by transmitting a small band about each whorl. The 
drum is driven by a band, 1, 1, which passes round a 
pulley upon its end, and also round the great wheel B,B, 
fixed by means of a framing attached to the ceiling of 
the apartment. The wheel, B, is turned by applying 
the right hand of the spinner to the winch B, just as 
in the household wool- wheel, fig. 13. 

In front of the spindles, and about a foot Iiigher 
than their tips, a long horizontal cross rail, 16, is 
shown, supported at each of its ends in the wooden 
blocks, c, c, resting on friction wheels, to run on the 
railway, so that the rail or caiTiage, 16, can move ho- 
rizontally forwards and backwards through a space of 
five, six, or seven feet, without deviating in the least 
to the right or left, and therefore with a precision sur- 
passing that of the hand-spinster's left arm. The 
under side of the cross bar or rail, 16, is notched to 
let the rovings pass through, which notches may be 
partially filled by projecting pieces upon the lower 
bar of the clasp, when this is raised to pinch the 
rovings preparatory to their elongation into threads. 
When the lower bar or jaw is let down the roving 
cord can pass freely through the notches. The rising 
and falling of the under rail is efiected by small cords 
attached to it at every yard of its length, which pass 
t)ver small pulleys sunk into the substance of the upper 
Jbar, 16, and run to a handle placed over the middle of 
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thai bar, and beneath an arched bar fastened to th^ 
top of the clasp. The spinner holds this handle id 
his left hand> while with the right he turns the whee^ 
and with the fingers of the left hand he can lift the 
lower rail, 5, of the clasp, and draw it close to the uppet 
one, where it is kept by a spring catch ; when thi$ 
catch is pushed back, the lower rail falls by its own 
weight, and, releasing the rovings, lets the propea* 
length of them easily pass through for another draught 
of yarn. 

The cops or bobbins of rovings to be spun are sup- 
ported in the inclined frame 4, 4 ; they are mounted 
upon iron wires or skewers in two rows, one above the 
other, the number of cops in each row corresponding 
to half the number of spindles. - . 

The spun threads are guided by the wire 12, when 
they are to be wound upon the spindles. This wire 
is attached to a horizontal rail, which turns at its two 
ends on pivots close to the row of the spindles, and it 
may be lowered so as to depress the thread to any 
level at the pleasure of the spinner by his pulling the 
cord 7, and turning round the pulley 11, which de- 
presses the wire 12. 

The jenny is worked by one person, male or female, 
who stands within the frame, and turns the wheel B 
"with the right hand, whilst he holds the clasp in the 
left, so as to be able to run it backwards and forwards 
along its railway at pleasure. The rovings are drawii. 
through between the bars or jaws of the clasp 16 
and 5, the end of each being attached to its parti- 
cular spindle. The clasp being open, its carriage is 
drawn backwards from the spindles till the requisite 
length of rovings has run freely through or be given out, 

k3 
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(as it waft atidentlj between the finger and thnmbsi) 
by being uncoiled iwm the balls or bobbins at 4. This 
ieogtfa is regulated by a mark made cm the iraaie of 
the machine, to indicate when the clasp carriage hat 
mrriyed at its prc^r position; the jaws of the elasp are 
then made to close by raising the handle under the 
catch as above described^ so as to pinch all the rovingg. 
The spindles ajre now caused to revolve rapidly by 
turning the wheel B, at the same time that the car- 
riage is drawn regularly backwards from them; thud 
twisting and extension go on simultaneously and in 
any proportion to each other, according to the relative 
actions of the right and left hands of the spinners ; 
Iffhen the threads have gained their utmost length they 
receive a finishing twist to strengthen them, especially 
for warp yams. In order to wind up these threads 
they are pushed down upon their respective spndles 
by depressing the faller wire 12, during which move* 
ment the wheel B is made to revolve slowly, in order 
to wind the thread regularly upon the spindles, in 
proportion as the clasp-carriage is moved towards 
them; as soon as the carriage has got home one. series 
of threads is finished, and another series is begun by 
an operation similar to the preceding. 

"The wooden or tin roller or drum 2, and the 
vertical wheel B, were not," says Mr. Kennedy, *' of 
Hargreaves' invention, but were introduced into the 
jenny by one Haley, of Houghton Tower, a few yeai*s 
after the invention had been made." 
. In Hargreaves' original jenny-frame the presser wire 
which distributes the yarn over the spindle into a 
shapely cop was connected by a cord going over a 
puUey to a pece of wood^ whi<;h was lifted up by 
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the toe of the spinner in the act of winding on the 
threads. 

This implement may be considered as having still 
a domestic character, and was in £act speedily spread 
as such through the houses of a great many weavers in 
Lancashire^ supplying the long-felt deficiaicy of spin** 
bing hands; as a woman could with it easily spin as 
much as sixteen^ tw^oty, or thirty persons with the one- 
thread wheel. It therefore gave a fresh impulse to 
the old Manchester fabrics of fustians, &c., with linen 
vmrp, for the yam which it (urnished, though somewhat 
more evenly^ was of the usual weft quality. It was round 
about Blackburn, the inventor's place of residence, that 
the jennies were most rapidly multiplied, not alto^ther 
by his own hands, but by surreptitious imitations; which 
were very easy for any clever carpenter or wheelwright 
to make, on account of th^r great simjdicity and 
analogy to the ancient spinning-wheel. The memoiy 
of Haigreaves deserves to be honoured for his multiple 
hand-wheel, though it realized nothing new in the 
principle of spinning itself. 

In my late tour in Alsace, one of the most eminent 
and intelligent cotton-spanners of that distiic^ informed 
me, that he had heard that a machinecaUed the j^on- 
nettef which spun a number of threads at once, had 
existed for a very long time among the country-people 
in the Lyonnois and Picardy districts. I was hence for 
some time under an impression that the jenny was an old 
French invention, of which Hargreaves had got some 
obscure intimation : but this supposition I now believe to 
be entirely groundless ; for, in the great French Ency* 
clopedie, article Coton, published in 1754, there is not 
the slightest allusion to any such machine for multi- 
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plying^ production, iQ an elaborate article on cotton- 
Spinniiig by M. Joret, of Rouen, a gentleman well 
ae^itainted with the cotton trade, who, in consequence 
of producing muslins rivalling those of India, was dis- 
tinguished by the protection of the minister Turgot, 
M. ' Joret treats at great length of the single-thread 
hoosewtfe wheel, or rouet, but of nothing else. The 
word jeannette may be therefore regarded as a trans' 
lation of the English jenny-wheel. 

The flax-wheel, sometimes called the little wheel, in 
contradistinction to that for spinning wool, requires ibr 
the formation of its thread a different manipulation, in 
which the fore fingers and thumbs of both hands are 
from time to time employed, those of the left hand 
holding a parcel of the filaments, while those of the 
right draw them out, and equalize their attenuation. 
The twisting of the thread, and its winding on the 
bobbin, proceed simultaneously, at an uninterrupted 
pace, by a very ingenious mechanism, which is shown 
in figure 17. 

There are two small heck and bobbin parts to he 
considered here : the spindle b, a, with its whorl p, 
and forked flyer g, h,f, which moves at one velocity; 
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and the bobbin h, urith its whori ^, wbieh mores at 
It greater veloritj. The wfaorl 9, and the hohlmki, 
are made of wood in one 'piece; and they are tabakuv 
80 as to revolve easily round ihe spindle b, a, as aa 
axis. The fly-wheel, which is made to revolve, hike 
the foot lathe, by a pedad and connecting rod and cranky 
has two grooves in its circumference for the reception 
of two endless cords. One of these goes round ther 
whorl p of the spindle, and the other round the whorl 
9 of the bobbin. If the whorl q be smaller by one- 
fourth than the whorl p, it will make five revolutions 
in the same time that p makes four by the action of 
the fly-wheel bands. The axis or spindle a, b, is of 
iron or steel, and is tubular at the end 6, having a 
small orifice in the side at t, to permit the spinning 
thread to pass, in its way to be wound up, by going 
over a tooth of the flyer's heck at Ar, and another at g, 
to regulate its distribution round the bobbin. The 
effect of the apparatus may be easily conceived. The 
rotation is imparted to the wheel by the foot acting on 
the pedal, which leaves both hands of the spinster free. 
The bands transmit the movement of the wheel to the 
wborls j9, y, so as to make the flyer with its wire teeth 
revolve, round one of which the thread g passes. By 
the rotation of the axis, a, b, the thread, b, c, is twisted 
as it is drawn out from the distaff or rock by the 
spinster's hands. In proportion as the thread is thus 
extended and twisted, it gets also wound upon the 
bobbin, because the bobbin-whorl revolves faster than 
the spindle-pulley p. Every turn of the fly-wheel in 
fact corresponds to about six turns of the whorl j9, and 
to eight turns^ of the whorl q. The tension is produced 
by the rotation of the axis or spindle a, b, and^the 



wioditig upon the bobbin by ihe'diffisreTH^^between itis 
Velocity and that of die spindle. When the thread 
has been wound for Bome time upon the bobl»h 
epposite to the point g, it is shifted to another hook or 
Wth on the flyer, so as to distribute it evenly along the 
whole barrel When the bobbin is filled, it is replaced 
by an empty one. The fingers of the two hands ai^e 
employed principally to equalize the distribution of 
the filaments, and to remove entanglements ; while 
those of the hand next to the spindle at 6, by holding 
the thread in some measure against the traction of the 
winding-bobbin, serve to stretch and attenuate it to the 
requisite degree. The skill of the spinster is esti* 
mated by the uniformity, strength, and fineness of the 
thread. 

It is by a process similar to the above, in which 
textile filaments are equally extended and twisted by 
almost imperceptible gradations, that good thread can 
be formed ; but to represent or realize these acticms of 
tact and intelligence by machinery seems at first sight 
an impossible problem. 

Inventions in the usefiil arts commonly spring from 
necessity, and advance by slow degrees from rudeness 
to refinement. Attempts have been recently made to 
prove that machine-spinning is an exception to this 
general conviction of mankind, that it was invented by 
an individual remote from the bustle of textile industry, 
and by him produced at once in a state of relative per* 
Section. Mr. Guest, in his indefatigable zeal to pluck 
the laurels of fame from Arkwright's brow, has brought 
to the day an apparently startling document, long 
buried among the musty archives of Chancery. This 
is a patent for ^nning wool and cotton by rollers^ 
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obtained in the year 1738 by Lewis Paul, of Bir* 
mingham. This invention, however, appears from 
other evidence to belong principally to Mr. JohA 
Wyatt, an ingenious gentleman then residing in the 
same town. The following is the essential part of 
the specification : ^ 

^^The wool or cotton being thus prepared (by card- 
ing into slivers), one end of the mass, rope, thread, or 
sliver, is put betwixt a pair of rowlers, cillinders, or 
cones, or some such movements, which being twined 
round by their motion, draws in the raw mass of wool 
or cotton to be spun in proportion to the velocity given 
to such rowlers, cillinders, or cones. As the prepared 
mass passes regularly through or betwixt these rowlersi 
cillinders, or cones, a succession of other rowlersi 
cillinders, or, cones moving proportidtiably faster than 
the first, draw the rope, thread, or sliver, into any 
degree of fineness which may be required. Sometimes 
these successive rowlers, cillinders, or cones (but not 
the first) have another rotation besides that which 
diminishes the thread, yarn, or worsted, viz., that they 
give it a small degree of twist betwixt each pair, by 
means of the thread itself passing through the axis and 
center of that rotation. In some other cases only the 
first pair of rowlers, cillinders, or cones, are used, and 
then the bobbyn, spole, or quill, upon which the 
thread, yarn, or worsted is spun, is so contrived as to 
draw faster than the first rowlers, cillinders, or cones 
give, and in such] proportion as the first mass, rope^ 
or sliver is proposed to be diminished." 

The action of rollers in laminating, drawing, and 
attenuating metallic bars, rods, and plates, has long 
constituted a leading feature in the workshops of Bir*- 
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mingham^AUd obviously suggested the plan described 
in the above specification^ — a plan altogether fantastic, 
absurd^ and unmanageable for the spinning of wooU 
cottcm, or any other textile filaments. ** The soft cord 
or sliver, after escaping from betwixt the first pair of 
rowlers,. passes through a succession of other rowlers 
moving proportionably faster* so as to draw the rope 
into any degree of fineness/' This succession implies 
clearly a series of several pairs of rollers — a complexity 
of construction and movement which never existed 
but in the brain of the patentee, impracticable with his 
means, and utterly destructive to woolly fibres had it 
been practicable. It will appear from subsequent 
evidence that this succession of rollers moving with- 
successive velocities was merely a fine phrensy of 
imagination, and was never carried into effect. But the 
next member of the description exceeds in absurdity 
any thing to be found upon the specification rolls, — * 
being a self-evident impossibility. " Sometimes these 
successive rowlers (not the first) have another rotation 
besides that which diminishes the thread, viz., that 
they give it a small degree of twist betwixt each pair 
by means of the thread itself passing through the axis 
and centre of that rotation." As the thread was 
inevitably pinched at two points, viz., between the 
first pair and last pair of rollers, any twisting of its 
intermediate parts was manifestly impossible. But we 
may ask any mechanic what rotation such a roller 
could have, besides the rotation upon its axis, which 
diminishes the thread; or how could the thread be 
made to pass through the axis and centre of that 
rotation without being instantly torn to atoms ? The 
expression here used ^^ betwixt each pair" insinuates 
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die existenee itf sererel tRiocessive pacfars otrnsikr^, 9& 
^nkdomtd with theaa unposnble motioiis and functions^ 
cbcumstanoes introduced either for the purpose of 
■yrtifying eoTim«m «mds. or demed itom •(»» 
Vertiginous moyements of die bcaiiu 
. The last sentence, like the. postscript -of a lady^ 
letter, contains the whole substance of the invention;-** 
a pair of fiattkig rollers prefixed to the spindle and bolH 
bin of a spinning-wheel; an ingenious fency, no doubt, 
bat not a medianism capable, under any modificatbii, 
ef .converting a carded sliver of wool or cotton into 
tolerably good yam. Mr. Kennedy, a great authority 
among cotton-spinners, pronounced the fcdlowing 
•pinion upon a sample whidi had been spun by Mn 
Wyatt's roller machine* ^^ From examining the yam 
I think it could not be said by competent judges that 
it was spun by a similar machine to that of Mr. Ark* 
Wright; for the fabric or thread is very different (torn 
the early production of Mr. Arkwright, and is, I 
think, evidently spun by a different machine, the 
ingenuity of which we cannot appreciate, as the model 
mentioned in the paper alluded to is unfortunately 
lost."* 

Any one may readily conceive that yam spun by 
the simultaneous drawing and twisting of a sUver de- 
livered in a thick mass by one pair of rollers could not 
be level, but lumpy, very different from, and very 
inferior to, yam spun by the twisting and drawing of 
an evenly-attenuated fine-roving of parallel filaments. 
' The specimen on wfaach Mr. Kennedy gave judg- 
ment had been spun <m ^Hhe spinning-engine widiout 

* On the Bise and ProgreBs of the Cotton Trade, in the Memoiis 
•flheMandiesterfiipctety. 2d Series, toL in. p. 137. 
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hmck/' oif Mr. Wyatt^ about the year 1741 ; the 
engine being tamed by two (or more) asses^ walldng 
ibiind an axis in a large warehouse^ jiear the well in 
the Upper Priory, at Birmingham. 
' From a manuscript journal of Mr. Jolin Wyatt, 
obtaijied by Mr. Kennedy from the son of the inge- 
nious and unfortunate patentee of the above engine, 
k appears that a spinning factory upon his plan had 
been estabUshed at Northampton about the same 
time, of which Mr. Cave, editor of the Gentteman*s 
Magazine, so well known by Dr. Johnson^s eulogy of 
his benevolence, was the proprietor. Tliis factory 
eonsisted of several spinning-frames, containing alto- 
gether 250 spindles and bobbins, each of which was 
moved by a separate wheel and pinion, the one having 
sixty-four teeth and the other sixty-five, on purpose, 
BO doubt, to cause the winding-on motion by the differ^ 
ence in velocity of Ae spindle and bobbin, — the whole 
being driven by a water-wheel, 

Mr. Wyatt seems to have spent much of his lime 
in London, inquiring into the prices of yams, leaving 
the factory at Birmingham to be managed by Paul. 
He visited Mr. Cave's factory at Northampton in 
October, 1743, and wrote a number of remarks upon 
it, most probably for the information of that gentler- 
man. Among others, ht states that the agent, his 
wife, and two other women to assist him, received al- 
together a salary of £88 per annum/— ^ sum which 
would seem to imply superior merit in the agent, es- 
pedally when it is compared with* the wages of the 
ether wori^people; for fifty oarders, tenners, and 
supernumerary girls in the work, received for one 
week's wages £3, being only abo\rt 1^. 2d. apiece. 
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An interesting notice of Mr. Wyatt^s contrivances for 
spinning cotton was published by his son, Mr. Oiarles 
Wyatt, in the Repertory of Arts, Manvfactures, and 
Agriculture, for January, 1S18, of which his brother/ 
Mr. John Wyatt, was then editor. The following ex- 
tracts contain the substance of the communication. 

*' In the year 1730, or thereabouts, living then at a 
village near Litchfield, our respected father first con- 
ceived the project, and carried it into effect ; and in 
the year 1733, by a model of about two feet square, 
in a small building, near Sutton Coldfield, without a 
single witness to the performance, was spun the first 
thread of cotton ever produced .without the intervention 
of the human fingers^ he, the inventor, to use his own 
words, 'being all the time in a pleasing, but trembling, 
sv^pense^ The w^ool had been carded in the common 
way, and was passed between two cylinders, Jrom 
whence the bobbin drew it by means of the twist. 

" This successful experiment induced him to seek 
for a pecuniary connexion equal to the views that the 
project excited, and one appeared to present itself with 
a Mr. Lewis Paul, which terminated unhappily for 
the projector; for Paul, a foreigner, poor and enter- 
prizing, made offers and bargains which he never ful- 
filled, and contrived, in the year 1738, to have a patent 
taken out in his own name for some additional appa- 
ratus, a copy of which I send you ; and in 1741, or 
1742, a mill turned by two asses walking round an 
ajps was erected in Birmingham, and ten girls were 
employed in attending the work. Two hanks of the 
cotton then and there spun are now .in my possession, 
accompanied with the inventor's testimony of the per- 
formance. Drawings of the . machinery were sent, or 
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appear to have been sent, to Mr. Cave, for insertion in 
the Gentleman s Magazine* 

^' This establishment, unsupported by sufficient 
property, languished a short time, and then expired ; 
the supplies were exhausted, and the inventor much 
injured by the experiment, but his confidence iii the 
scheme was unimpaired. The machinery was sold 
in 1743. A work upon a larger scale, on a stream of 
water, was established at Northampton, under the 
direction of a Mr. Yeomen, but with the property of 
Mr. Cave. The work contained 250 spindles, and 
employed fifty pairs of hands. The inventor soon 
after examined the state of the undertaking, and found 
great deficiency and neglect in the management. At 
that time they had spun about 3,300 lbs; of cotton. 
On the observations which he then made he composed 
what he entitled A Systematic Essay on the Business 
of thinning, which exhibits a clear view of the me- 
chanical considerations on which an undertaking of 
that nature, of whatever magnitude, must be esta- 
blished, and apparently confines his humble preten- 
sions to the profits on 300 spindles. It was not within 
human foresight to calculate the richness of the har- 
vest to come from this little germ. 
• " This brings me to the conclusion of our father^s 
connexion with the spinning business. 

'^ The work at Northampton did not prosper. It 
passed, I believe, into the possession of a Mr. Yeo, a 
gentleman of the law, in London, about the year 1764, 
and, from- a strange coincidence of circumstances, there 
is the highest probability that the machinery got into 
the hands of a person who, with the assistance of 
others, knowing how to apply it with skill and judg- 
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meiit, and to supply what might be deficieDt, raised 
upon it^ by a gradual acccessioa of profit^ an inmiense 
establishment, and a princely fortune*. 

'' In the year 1739, my father writes to one o£ his 
Mends, ' that by this methodj some new thought^ 
' the wool need be no more carded than to break the 
knots or. mix it well^ as with scribbles or stock eards^ 
and being thus mixed and pressed down hard irtto 9L 
box, it may without any human touch be picked oui 
almost hair by hair, and made into yam^ 

^' In 1748 Mr. Paul procured another patent, th& 
title of which was for 'carding of wool and cottony' 
but whether this was combined with the machinery 
then at Northampton, or where it was introduced, I 
know not. SucH, or nearly such, being the esurly 
history of this invention, I thought the late Sir Richarcl 
Arkwright would be gratified by possessing the very 
model to which I have alluded, and I accordingly 
waited on him at Cromford with the offer, but my 
reception did not correspond with my expectaticms. 

<' To pretend, however, that the original machinery, 
without addition or improvement,, would alone have 
produced the prodigious effects which we now bebol4> 
would be claiming improbable merit for the invent^nr, 
and degrading the talents and sagacity of \m suc- 
cessors in the same field of enterprize, for it cannot b^ 
denied that a great fund of ingenuity must have been 
expended m bringing the spinning works to their pre- 
sent degree of perfection.r The number of s p in d les 
now in use is supposed to exceed 5,000,000.- 

'* If the author of the humble establishment at Bir- 
mingham gave birth to such a wonderful progeny, he 
ought at least to be. acknowledged as a beaefaetor t^ 
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^eouiitry^ aad reccnrded amongst thib miHi wha^ (tidm 
^ ftttachment to the seience aikl practice of mecba- 
nkjSs opc/n the paths of knowledge, and pou^ out, but 
do not.pvrsue,. those which lead to profit and prosperity 

^ GoBiiected with tfau subject I might with great pror 
poety point out many enunent serriees that he rendered 
ibct public by his mechanical talents^ but being meetly 
local, and absorbed by subsequent productions, they 
have lost their present interests 

'^ The machine, however, for weighing loaded car^' 
riages, coal particularly, ought to be distinguished a« 
cme of known and extensive utiUty. It was solely and 
escfaisively bis own ; he erected the first at Birming* 
bam about 50 years ago, and his own description of it 
19,/ That it would weigh a load, of coed or a pound tf 
butter with equal facility, and nearly with equal ac^- 
turaey. The present makers admit that the principle 
il incapable of improvement, 

" The late Mr» Boulton, a man too eminent and too 
amiable to be m^idoned without esteem and regret, 
nor on my part without a&ction, set a high value oXk 
my father's attainments and virtues, for it was univexv 
saJly adinowliedged that be had the happiness to give 
a lustre and an interest to Ins genius and his knov»- 
ledge by the purest probity, the most unaffected hiv- 
IBility, urbanity, and benevolence* He was attended 
to the grave in 1766 by Mr. Boulton, Mr. BaskerviUe 
the cdebrated printer, (who, from the peculiarity ol hia 
notions, arrayed himsdbE on this occasion in a splendid 
suit of gold lace,) and four other gentlemen of em^ 
neneein Birmingham.'' 

This vindication of his &tliec s fame^ while it is highly 
honourable to the heart of the writer, shows that tl^ 
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t>ri^nal plan of Wyatt was to employ a pair of rollers 
for delivering^ at any desired speedy a sliver of cotton to 
the bobbin-and-fly spindle, as in a flax- wheel. Then on- 
Bensical mystification of a succession of othef ^* rtADlets^ 
find another rotation besides that which diminishes 
the thread, appears to have been introduced into the 
patent of 1738 by Lewis Paul, and never existed nor 
t^ould exist in any machine. 

The delivery-roller principle of Wyatt reappeared 
by itself in Paul's second patent of 1768. **The 
several rowes or filaments so taken off (the flat cards) 
must be connected into one entire roll, which being 
put between a pair of rollers or cylinders, is by their 
turning round delivered to the nose of a spindle, in 
such proportion to the thread made, as is proper for 
the particular occasions. From hence it is delivered 
to a bobbin, spole, or quill, which turns upon the 
spindle, and which gathers up the thread or yam as it 
is spun. The spindle is so contrived as to draw faster 
than the rollers or cylinders give, in proportion to the 
length of thread or yarn into which the matter to be 
^pun is proposed to be drawn." 

This specification is identical with the concluding 
paragraph of the former, and therefore afforded no 
-valid claim to new letters patent. In the first, the card- 
rolls were joined together into a kind of rope of raw 
wool; in the second, the several rows (of cardings) 
must be connected into one entire roll. The two 
patents are therefore entirely the same. The second is 
remarkable for the renunciation of the fantastic whim 
of successive rollers with certain whirligig inexplir 
cable motions which cuts so conspicuous a figure in 
the first, and which was put there, like the Martello 
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towers on the Irish coast, for the purpose of puzzling 
posterity. The equable extension and attenuation of the 
thread by means of a pair of feeding-rollers^ a pair of 
carrying-rollers, and a pair of drawing-rollers, cannot 
be traced in the preceding rude scheme, and they con- 
stitute the very essence of roller-spinning. 

No wonder the work at Northampton did not pros- 
per, since Paul, with an experience of more than 
twenty years, aided during a part of the time by the 
sagacity of Wyatt, had never been able to spin with all 
his roller-apparatus a single good thread. Had the 
yam spun in the factory under him or Mr. Yeo, from 
the year 1748 to 1764, been but tolerable, it would 
have commanded a rapid sale, and secured to them 
large profits. 

The use of delivering'ToUers as heretofore exhibited, 
so far from helping an inventor into a right system of 
spinning, would most probably mislead him, and in- 
duce him to try various modifications of so plausible a 
scheme, instead of abandoning it altogether. This was 
exactly the dilemma of Paul, who appears from his 
carding patent of 1748 to have been a man of much' 
ingenuity, and a good practical mechanic. He has 
an incontestable claim to the invention of the cylinder- 
card, an engine which plays one of the most impor- 
tant parts in a modern factory. Of this elegant con- 
trivance some particulars will be mentioned in treating 
of the preparation-machines of a cotton-factory. If Mr. 
Charles Wyatt had studied more deeply the principles 
of cotton spinning, he would never have confounded a 
single pair of delivering-roUers, with a double or triple 
pair of drawing-rollers, nor would he have felt sur- 
prise at his indifferent reception from Arkwright, 

VOL. I. L 
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whffld hii ttrrand was ta tell the greals ma«ter«Bpiaii]iar 
of the age^ that two thiag» in hi« art so essentially un- 
like, were the same. Idol's carding invention, ia &u±, 
however valuable in preparing cc^ton for a good sya- 
em of spinning, became nugatory to himself and his 
partners, by being linked to his vicious roller plai^ 
which rendered the industry of hi» whole life unpro- 
ductive, and plunged him^ it is believed, in eventual ruin^ 
The three patents of 1738, 174S, and 1758, appear 
to have been much talked of at the time in the rnanu* 
fecturing distncta; both Wyatt and Paul having done 
what they could to make them generally known, and* 
to interest the world in their behalf. In the yeaifa 
1739, 1740, 1741, 1742, and 1743, Mr. Wyatt was 
resident chiefly in London, visiting the principal manu- 
facturers of cotton goods, who then worked up East 
India yarns^ purchased at a high price ; and he en- 
deavoured, but apparently without success, to dispose 
of his machine-spun yam to them. It is quite certain 
that if its quality had been merely tolerable^ it would 
have commanded a ready sale and a remunerating 
price. He also paid a fruitless visit to Lanca^re on 
the same errand. The machine was so radically bad 
that its two schemers, after working upon it the best 
part o£ their lives, from 1730 till 1764> let it drop into 
the hands of Mr; Yee, a gentleman of the law, in Lon- 
don, who became proprietor of Pa.ul*s water-power 
spinning, feietory ai Northampton^ and who, finding it 
a hopeless concern, caused it to be dismantled. The 
disastrous result of roller-spinning being thus univer- 
sally promulgated, would naturally deter prud^it men 
from attempting to revive it. Supposing, therefcM*e» 
that Arkwright, or any other pefson had got pes- 
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aesBum of the whole of Patul's roller-machines, could he 
hare made more of it than the baffled patentees had 
done? Indeed, the spinning project of Wyatt and Paul, 
instead of being instrumental to the construction of a 
rational roller system, must have proved the greatest 
bstacle to its contrivance, and made it be looked 
upon by men of business as a folly, with which it 
would be dangerous to have anything to do. 

The grand mechanical problem which the cotton 
manufacture then offered to the solution of the inge- 
nious may be stated as follows : To construct a ma- 
chine in which one member should supply continu- 
ously and uniformly porous cords of parallel filaments. 
in minute portions; a second member should attenuate 
these cords by drawing out their filaments alongside of 
each other by an imperceptible gradation; a third 
member should at once twist and extend the^e at- 
tenuated threads unremittingly as they advance ; and 
a fourth should wind them regularly upon bobbins 
exactly in proportion as they are spun. When con- 
templated a priori in its delicate requirements, this- 
problem must have appeared to be impracticable ; a. 
conviction strengtheaed by the total failure of Wyatt 
and Paul to produce good yam, even at the highly re^ 
monerating price of that time. Ilieir rank in the history 
of roller-spinning may be justly compared to that of 
the Marquis of Worcester in the history of the st^am- 
wigine— -they gave birth to an idea which was quite 
erroneous for practical purposes, and which, being 
purstted, did, and could, produce nothing but dis- 
appointment and ruin to its authors, a result most un- 
propitioua ta the pn^rem of kweittion in any Ihre of 
iadustry* 

l2 
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That the roller-spinning scheme was one of common 
notoriety in Lancashire about the year 1766 appears 
from the evidence of the clock-maker, Kay, on the 
trial of Arkwright's patent in the Court of King's 
Bench, on the 25th of June, 1785. Kay lived at War- 
rington in 1767^ when he first became acquainted 
with Mr. Arkwright 

" We were talking," Arkwright and he, ^' of different 
things, and this thing came up of spinning by rollers. 
He (Arkwright) said, that will never be brought to 
bear ; several gentlemen have almost broke themselves 
by it." The testimony of this man must, no doubt, be 
taken with reserve, for when Arkwright returned next 
morning to Kay, and asked him (he says) if a roller- 
spinning model could be made at a small expense? 
" Yes," says I, " I believe, I can. Says he, if you will 
I will pay you." Thus, when Kay undertook this job 
for Mr. Arkwright, he made no mention of Thomas 
Highs, to whom, however, on the trial, in 1785, he as- 
cribed the invention of the plan of drawing-rollers. He 
merely said, " I and another man have tried that method 
in Warrington." On the contrary, it transpires from Kay 
in the course of his examination by the same lawyer, that 
he had assumed to himself the original property of the 
drawing-roller invention, and no doubt availed himself, 
as far as he could, of the credit of it, to raise his repu- 
tation as a workman. When questioned, as follows, 
by Mr. Lee, '' You must know whether at that tim© 
(1775) it was his own (Arkwright's) invention, or he 
had it of you," he replied, " James Hargrave told me 
I should have lodged a caveat."'" What inference can 

* This passage of the examination is quoted by Mr. Guest, at' 
p. 65 of his Cumpendwiu Histoty qf tht ChUon Manufacture, 4to» 
London, 1823, 
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be drawn from this advice of Hargrave, who, being a 
conscientious man, would not recommend an act of 
knavery, than that Kay had represented himself in the 
year 1775, after being long a working mechanic in 
Arkwright's pay, as the real inventor of the drawing- 
rollers, which his other testimony proves that he was 
not. Had the leading lawyers of that day been as well 
versant in manufacturing subjects as they are now, 
the evidence of Kay would have been entirely set 
aside. In fact, the above awkward admission, though 
quite fatal to his character for truth and fair deal- 
ing, is in perfect keeping with the circumstances of 
his absconding from Arkwright's employment with 
a charge of felony at his heels. Mr. Arkwright, amid 
the multiplicity of his concerns, did not choose to pro- 
secute the charge against the miserable offender, who 
had fled to Ireland. 

In the above-mentioned trial in the court of King's 
Bench, Thomas Highs, by trade a reed-maker, was 
brought forward to prove that he was the real inventor 
of the drawing-roller plan of spinning for which Ark- 
wright had obtained a first patent in 1769, and a 
second patent, of a more complete and comprehensive 
nature, in 1775. 

The testimony of Highs is extremely indistinct and 
confused, very unlike that of a man who had invented 
a really operative mechanism. He does not indeed pre-, 
tend to haveever made a machine capable of doing work, 
but merely to have got Kay, the clock-maker, in 1767, 
to put together a slight toy containing two pairs of 
smooth wooden rollers, of which the one pair was to 
move five times quicker than the other. 

^' Q. (Mr. Sergeant Bolton.) I will take him to the 
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rollers : you see one is fluted^ the other covered with 
leather. Was yours the same way ? — A. Yea, Htiiie 
was, two years after (after 1767) but not then. 
Q. Not at first?— ^. No* 

Q. In 1769 yours were like it? — A> They were; 
mine bad fluted work ; fluted wood upon an iron axis; 
but the other roller was the same, only it was covered 
with shoe-leather, instead of that leather; / am 
informed it is such cls they make shoes of. 

Q. Whom did you employ when you first oonceived 
this invention ; whom did you employ to make it fco* 
you? — A. I employed one Kay, who came from 
Warrington. 

Q. What trade was he? — A. He followed dbek- 
making at that time. I employed him to make a 
small model with four wheels of wood to show bun 
the method it was to work in, and desired him at the 
«ame time to make me brass wheels, that y^uM mul- 
tiply it about five to one. 

Q. Who made you the wheels ? — A. I made them , 
myself." 

When asked when and where he applied his roUers 
to roving and spinning, he replied, ^' In the town of 
Leigh. I did not follow this new manufacture ; I was 
only improving myself, as I had a large family at that 
time, and was not able to follow it J thought wboi I 
came a little abkr, when I should get a friend t& assist 
me ; being pemr, and havtag a large femily ; I w^stnet 
willing any body should steal it from me."'*' 

Highs shows himsdf here a sorry driveller, wboh«i 
neither appreeisated, n<Hr tried to mature, the plan ^ 

* GiMft*s ComfotimiM Bi^gry, f . 57« 
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dnwitt^-roileim^ Bupposkighimto have schemed fsome** 
thing of thekind^ «iidifliidii affcer the general talk abcnft 
rDllerHspittning was a matter of no great merit. ¥tmn 
anything which aj]^>e8rs^ however^ Arkwright may have 
invented tiiedrvmng-roHera faimcrelf ; for the tesftimony 
of Kay^ a doidde-minded ntan^ in open hostility with 
his late master, eaniKit be admkted tm be of any 
weight Highs 8we»re^firfit/that the multiplying wheels 
cff his model were made by Kay, and in a little alfter 
he swears, they were made l^bknselif. Sardy a person 
like Highs, so jealous of his little contrivanoes as to 
lay them aside rather than perfect them for fear of their 
being stolen from him, if he ooidd hft^e made lliese 
moltipiying brass wheels, never would hare employed 
a clock^maker to construct them for him, and more 
especially the wooden rollers which were far more eaii^ 
made. Kay says, he made at the above period two 
roller modeb for Arkwright, ti^ one a fortnight after 
the other^ the laist of irhich Arkwright took widi him 
to Preston, tiae place of his residence. 

Highs does not appear to have »;led as the authorvf 
a vahiflMe machine for spsnmng, so much sought after 
then, woidd have done ; for in the year 1772, five yeaft 
afl^^er his protended invention ef (dmwin^-roUers, fae was 
oooupied in constftiotitfg an engiae of n totally diffmoitt 
descripHon lor « gentleman in Ma.nc!tester, and met 
Aikwr^ht ^leve in a soeiai msRaner «t a tavern, wMiout 
showing any symptoms «f that indigtistioA whkli mm 
inventor wodkl kwre naitm^lly dismayed agahvsl the 
pbmderer of his ^emus. He told Arkwrigtit, indeed, 
that he ctever would liave had the reU^rs bmt for him, 
but he does not appear to have either thought, or 
done, anything more about them, in that iiio0t .Utrntikg 
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birth-day of the cotton manufacture. Had he possessed 
such a high character for mechanical ingenuity in Lan- 
cashire as has been affirmed by Mr. Guests surely he 
might easily have found capitalists willing and able to 
patronize so useful an invention as that of spinning- 
rollers^ had it been at all in a feasible form. 

The great achievement of manuiacturing good yarn 
by rollers was reserved for the sagacity and energy 
of Arkwright. This illustrious individual, persecuted 
and calumniated as all the signal benefactors of corrupt 
and invidious humanity have been, by contempo- 
rary rivals, was raised up by Providence from an ob- 
scure rank in life, to vindicate the natural equality of 
men. He was bom at Preston, in Lancashire, on the 
23d of December, 1732, the youngest of thirteen 
children, and received a very imperfect education. 
He was bred to the trade of a barber, which, being still 
incorporated with surgery in many towns, and deriving 
much profitable employment from the making of wigs, 
then worn by all people of condition, was no despicable 
vocation. Nor was he a mean or common-place prac- 
titioner of his art, for he became skilled in a superior 
process for dyeing hair, still one of the nicest operations 
of chemistry. According to the testimony of Mr. 
Richardson, hair-dresser of Leigh, the hair furnished 
by Arkwright was esteemed the best in the country.* 
In the purchase and sale of this valuable article he 
had occasion to travel a great deal, and being of an 
inquisitive mind became well acquainted with the 
necessities under which the cotton trade then laboured 
from a precarious supply of cotton-weft, and a total 

* Commimicated to Mr. Gaest by Mr. Richardson. See <' Com- 
pendious Hiti^ry, p. 21« 
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want of cotton-warp, yarns. He appears to have been- 
curious in mechanical combinations^ and was, along 
with many other ingenious men in that dawn of rational 
mechanics, intent upon the discovery of the perpetual 
motion, for he employed the clock-maker Kay to make 
sothe brass wheels subservient to that project. This 
impossible problem, like that of the philosopher's 
stone, by exercising invention in endless shapes, ga\^e 
birth to many discoveries. The evidence of his enemy 
Kay is conclusive on this point. It is probable, however^ 
that Arkwright, aware of the importance of the spinning 
apparatus, which he was then concocting, may have 
disguised the purpose of his wheels under the name 
of a perpetual motion. Having realized the outline of 
his idea of drawing-rollers in a little model, made by 
Kay in 1767, he applied immediately to Mr. Atherton, 
a mechanist, then of Warrington and afterwards of 
Liverpool, to assist him in mounting a working ma- 
chine upon the same plan. This gentleman declined 
taking any share in so hazardous an enterprize, as 
roller-spinning was then naturally held to be, after the^ 
failure of Wyatt and Paul, but he sent him two work- 
men, a smith and a watch-tool maker, to aid Kay in the 
construction of his apparatus. *^In this way Mr. 
Arkwright*s first engine, for which he afterwards took 
out a patent> was made."* 

This straight-forward expedition in constructing a 
complex machine, affords unquestionably a conclusive 
proof that Arkwright must have thoroughly matured 
his plan of a drawing-roller frame before he ever 
called upon Kay, and that he employed this workman 
partly on account of his reputation as a clever clock- 

* Aikin and Enfield's General Bioffrtqthy, 

L 5 
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maker, bnt chiefly from his Uyiag at a dastanee hsmt 
Bcdtc»i« where Arkwright resided, aad where he wioidd 
Jiot wish aay hints of his projei^ to tjwispixe. 

The operative model being thus rapiiU j oompktadL 
1lie vigorous mind of the inventor did not delay ^^ 
ijistant to verify its powers ;, but» repaarmg to Preston^ 
his birth-place, he found among the compankms of hb 
early life one peady to assist him with heart and hafliid». 
Mr. John Smalley^ a Mquor-marefaant and peii^r. 
This friendly man procured the use of the parlour of 
the house bebmgjng to the Free Grammar Sehod erf llat 
town^ in. order that Arkwright might fit up aad wnrk 
liis spinaing-fiame. Being conviaeed by the trial* of ka 
utility^ they resolml to get other machines emiatructed 
on a still greater scale ; but aware of the riots whiah 
had recently occurred at Blackburn against the spin- 
ning-jeimy, the contemporaaeQUs contrivance of Jamea 
Hargreaves, they resolved to abaodoa their native 
county, then under violent fermentatiim. 

The stocking frame of Lee had long affiirded a. 
method of making silk aad worsted stockings by me* 
chanism, much more beautiful and at a cheaper rata 
than the hand-kmtter could do. But the manufactui>e 
of cotton hosiery^ though highly pri2ed^ had hitherto 
languished for want of proper yam. Hai^greaves> and 
especially Arkwright^ saw in th^r respective inveationsi 
the means of supplying this much-wanted article, and 
accordingly they both in succession commenced tfaeir 
career in Nottingham, then, as still, the head quartern 
of the frame-work knitting trade. Messrs. SmaUej 
and Arkwright applied to the Messrs. Wright, the. 
eminent capitalists and bankers of that town, who 
readily joined in the enterprize. After a little tima, 
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hefwever, tmdSatg thont the nsult8 of the wtmdbiotiy 
wM»e sot m adfantagevinr <^ pnemiang as tliejr iutd 
expected/ tkej' took aiaEim, hjnriii|^ th^e jdisarten ^ 
Norlliwxifitai hebsre their ej«B, laid wi(iidE»w irow 
ikeeefBflniL Tbey inlvecbcsttd Arioir^^ 
dilerana t» Mr. Sttarari Need, a mjMwd e e riaie «»«'» 
ftdaffing IkHtar ef No^daa^^taaa, who had far a pasbier 
tfaHt ainBeat vneehammfli «»j eaKettent wma Mr^ 
Jedediah JS^iitt^ ef Dedby^ the in^eBAor of the ^only -ea^ 
tei iinpiwement eiwr made oa Lee's atoefcing frame, 
thttt &r wakiiig ribbed stockings^ atiil named, from fab 
flace ct sesideitee^ the Derby rib^ Mr. StniM £»* 
oenifid at «Bce the soirad prJneHpfe» of ArkwrightVr 
iBHiehiae, aad fraiddy dedsond hh aenvietfan that, wA 
o o aac fliigfat meefaaaical adjastaeflcte, it WK>idd spin 
excdkot honery ya m A c gveatest deaderatum m 
tfaeeettenTwamifiEttgtiMiaofthfltday; tmc»iket/Bmms&Bi 
hand-wheel yam, as wdl a» die jeftsiy^am eif Har- 
greaves, vtbb too aofl aod kicMse lor makiog good 
eloekii^. 

Being nme aoioeitttod with eapilalitte of peohity saA 
Miterprise, Arkwright tadkied fak fiMmhieB of mind^ and 
body to their utoiost streteh to organize more cq»i«^ 
pletely the &etory at Nottin^asn^ which, miii. the aid 
of Smalley and Measis. Wright, he had n^funled so 
early aa 1768, and driven by horoe-power. On iht 
3d July, 1769, fab first patent is dated^ a year evtt 
m«norable also in the aaiotals of indnsliy for the patent 
invention of James Watt. In the following year, 

1770, he was joined by Messrs* Need and Stmtt hi 

1771, tins admirable triumvirate seieefeed an excdileari; 
£au^tory site at Cromford on the Derwent, where they 
erected the first waternipinning-mill, — ^the nursing-place 



228 EARLY HISTORY OF 

of the factory opulence and power of Great Britain. 
Here still may be seen at work the original frames of 
the inventor^ — ^proofs demonstrative, were any wanted 
by the candid philpsopher, that Arkwright was no 
plagiarist of other men's ideas, since he had then created 
a grand productive automaton, unlike everything else on 
the face of the earth. But many years of indefatigable 
labour passed over the inventor's head before the system 
was completed to his mind, — scarcely a week being 
barren of some valuable improvement. '* About the 
years 1772 and 1773," says Mr. Guest," his (Ark- 
wright's) attempts at spinning had excited considerable 
interest in Leigh from his being so well known there, 
and it was common for the respectable inhabitants of 
the place to go and view his engines (at Cromford) and 
buy a dozen or two of pairs of stockings, made of 
yam spun by them. I have in my possession a pair of 
stockings so bought at that period."* 

*^ It seems that he (Highs) and Arkwright happened 
to be both in Manchester at that time (1772,) and that 
one Mr. Bothwell brought them into company together, 
in the parlour of a public house in that town, (Highs was 
then making an engine for a gentleman in Manchester, 
for which he received a premium^) and their conversa- 
tion turned upon engines. He deposes that he told 
Mr. Arkwright he had got his, the witness's invention."f 
" In 1770 or early in 1771, he (Highs) removed from 
Leigh to Camp Street, Manchester, where he con- 
structed what may be termed a double jenny. This 
had twenty-eight spindles on each side, which were 
turned by a drum or roller placed in the centre. This 

* T%e BritUh Cotion Manu/acturet, by Bachaxd Guesi Manches- 
ter, 1828, p. 15. t Ibid. p. 29. 
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machine was publicly worked in Manchester Exchange 
in 1772^ by his son Thomas Highs^ then about ten 
years of age^ and the manufacturers on that occasion^ 
subscribed 200 guineas^ and presented them to Highs 
as a reward for his ingenuity."* " In 1773, he removed 
to Bolton-le-Moors where he resided until 1776. In 
1776, he returned to Manchester. In 1778 and 1779, 
he made machines at Kidderminster for various manu- 
facturers, among others, Messrs. Pardee, Lea, and Co."f 
Such is Mr. Guest's account of Highs, at the most 
critical period of Arkwright's grand invention. If the 
drawing-rollers patented by Arkwright, at first in 1769, 
and, a second time in 1775, for spinning cotton, had 
been the invention of Highs, they never could have 
remained for one month in the state of a monopoly, 
since Highs was in the very focus of the cotton manu- 
factures at Manchester, in high favour, and in con- 
fidential relations with the leading manufacturers of 
that district. The people of Leigih, on their return from 
their visit of wonder at Cromford, would have all risen 
in arms against the usurper of their townsman's in- 
vention, and have interested the public in his behalf 
provided there had been any good foundation for his 
claims. The spirited inhabitants of Manchester would 
not have suffered the ingenious man to whom they 
awarded so handsome a premium for doubling the jenny, 
to be robbed of another invention of far greater impor- 
tance nor would they have failed to place him at once in 
the foreground of an attack upon Arkwrighfs patents. 
Priority of invention is so much more definite a plea 
than obscurity of description, in attacking a patent in a 

* The BrHith Cotton Manv/acturetj by Richard Guest. Manches- 
ter, 1828, p. 203. t Ibid. p. 205. 
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court of law^ that if Highs o( Leigk, a wdl*kaowii aad 
much-esteeiBed machi&e maker^ in Maachester^ liadl 
oogiaally eoatrifed a practibaUe set of drawwg-rolkn^ 
he woald hanfm been aUe to ^shibit tfaem to Us fnendb 
and admirers* and to have strangled Axium^a£m 
patent in the v«r j birth. 

Round every sdiemer^iimdiemfaryoymiieh abortioa 
Ues." That Highs had entertained a vague notion of 
drawing out cotton fihoikents by two pam of reUerB, 
(me pair moving faster than the ether, is possible; hut 
it is certain from the above dronmatancesy that he 
had never realized it in anything of a workable fionii. 
I conclude* therefiove^ that the merit <£ a rataonii 
system of q>ittning and roving by roUers is entirely due 
to Arkwright, and that but fiar his high mental quaiitiesy 
sagacity^ deci^n^ and his unwearied activity, iim 
water-twist frame, with its offspring the throstle aani 
muk, might tuA. for ages have ennobkd the indastry 
of EtoglaikL 

It appears from the testimony given by Kay at the 
trial in 1785, that after he entered into the serviee of 
Arkwright, he left Warrington, and accompanied his 
master to Mandester, wh^e he was employed by him 
for thirteen weeks in making a clocL Arkwright had 
occupied himself, we have seen, with the problem oi 
the pei^tual motion, and had no doubt studied with 
that view various kinds of clock movem^its. With a 
mind full of the project of roller-spinning, immediately 
after trying the model at Preston, would such a pushing 
man as Arkwright have employed his mechanic at 
high wages for thirte^oi weeks, in making an ordinary 
clock? No surely. He must have had some peculiar 
scheme of wheel-work for the measurement of time. 
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wUek be set Kay to work ki realmng. After this 
eaLferimBBibd jdb was finif^d, Kay £d fMthing more 
for Arkwfigkl; tiH he joined him and Smalley al 
Nottingham^ for the purpose of co-operating in their 
factory-spinniag enjterpriee. 

As Mr. Arkwiight had thus evidently direebed his 
attention to elock-maiiQg, and naituidSy enough sup- 
posed hioBsdf the author of some improvements in that 
art> he chose to designate himself clock-maker in the 
drawing-roller patent of 1769^ a very pardonable as- 
sumptko, unee he might have impaired his credit as 
the patentee of complex machinery^ by appearing under 
the designation of a handicraft which he had now 
for ever rencmnoed 

The specification of this patent is remarkably per- 
sjACuous. It mentions every essential element of a 
good water-twist or throstle-sphming machine of the 
present day^ and is therefore in p^ect aecc^ance with 
the fact already stated^ that some of the original spin- 
ning water-frames of Sir Richard Arkwright are still 
spinning good yarn at Cromford, the wooden teeth of 
the wheels and pinions having ground themselves into the 
best shapes for diminishing fricticm. In the preamble 
of the specification, dated 15th July, he truly says, 
that he ^ had by great study and long application in- 
vented a new jnece of madbioery, never before found 
out, practised, or used, hr the making of weft or yarn 
from cotton, flax, and wooi ; which would be of g^eat 
utility to a great many manufacturers, as well as to 
his Majesty's subjects in general, by employing a great 
number of poor people in working the said machinery, 
and by making the said weft or yam much superior 
in quality to any heretol(»re manufactured or made." 
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To no p&tent ever granted by a sovereign, could 
the above enunciation be with so much propriety pre- 
fixed. The following are his figure and deecription. 



Fig. 18.— Arinrright'i adglnil patent Watar-ftBrns fipinnlDg Huhiiw of.lTSI. 

" Now know ye that I, the said Richard Arkwrighf, 
do hereby describe and ascertain the nature of my 
said invention, and declare that the plan thereof drawn 
in the margin of these presents is composed of the fol- 
lowing particulars, (that is to say). A, the cog wheel 
and shaft, which receive their motion from a horse. 
B, the drum or wheel which turns C, a belt of leather 
and gives motion to the whole machine. D, a lead 
weight which keeps F, the small drum steady to E, 
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the forcing wheel.* G, the shaft of wood which gives 
motion to the wheel H, and continues it to I^ four 
pairs of rollers, (the forms of which are drawn in the 
margin,) which act by tooth and pinion made of brass 
and steel nuts fixed in two iron plates, K. That part of 
the roller which the cotton runs through is covered 
with wood, the top roller with leather, and the bottom 
one fluted, which lets the cotton, &c., tlirough it ; by one 
pair of rollers moving quicker than the other draws it 
finer for twisting, which is performed by the spindles 
T. K, the two iron piktes described above. L, four 
large bobbins with cotton rovings on, conducted be- 
tween rollers at the back. M, the four threads carried 
to the bobbins and spindles by four small wires, fixed 
across the frame in the slip of wood V. N, iron 
levers with small lead weights hanging to the rollers 
by pulleys, which keep the rollers close to each other. 
O a cross piece of wood to which the levers are fixed. 
P, the bobbins and spindles. Q, flyers made of wood, 
with small wires on the sides which lead the thread to 
the bobbins. R, small worsted bands put about the 
whirl of the bobbins, the screwing of which tight or 
easy causes the bobbins to wind up the thread faster 
or slower. S, the four whirls of the spindles. T, the 
four spindles which run in iron plates. V, explained 
in letter M. W, a wooden frame of the whole 
machine. 

There is no doubt thatthe above figure, as given in with 
the specification in 1 769, is an exact portraiture of the 
model made at Warrington by the aid of Atherton's 
workmen, which was set up and tried in the school- 
master s parlour at Preston ; and it is sufficient to con- 
vince! any competent judge of such matters^ that the 
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autbor of the maciiine was a great master of lhe prm* 
cipies of mechanical combinatioA, or> to borrow an est* 
pressioQ from phrenology, that he was endowed in an 
eminent degree with the organ of con9tracitiv*eness« 

In December 1775, Mr. Arkwright obtained iiis 
second patent, which embraced the whdle tram of ope* 
rations in a complete cotton-factory, admirably ar- 
ranged in subordination to each other, but somewhat 
enigmatically described, in order, as the inventor after- 
wards said, to prevent such important discoveries as 
he was conscious of pronralgattng, from being pirated by 
foreigners. So few patents were sued for in those days, 
and the laws relating to them were so little understood 
by patentees, that a little mystification might be 
thought perfectly fair and patriotic to secure the in- 
vention to one's own countrymen. In this patent 
Arkwright was accused of having specified, as his own, 
the contrivances of others ; but I conceive the charge 
has as little foundation as could be found in almost any- 
other specifieation of complex machinery, were it can- 
vassed with an eqfually censorious s^rit as Aikwright's 
has been. This patent was for carding, drawing, 
and loving machines to be nsed "m preparing sSk, 
cotton, flax, and wooi for spinning." Had the inventor 
been under the guidance of a judicious patent^agent, her 
would have been aUe, with his own indisputable new 
combinations, to have framed a patent perfectly teadbic, 
and exempt from reasonable chaHeDge. 

Sir Richard always acknowledged havn^ neekei 
cylinder-cards {mm Northampton, of Paal's eonstmo^ 
tion, where they had been used fcr carding dKcip's 
wool in a mamii&etary of stuff hats. Bat ^^tey wave 
very defective, and indeed essentia^ <lifereat fipon 
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the cards mou&ted at Crcnnford.* As for the drawings 
machine, a most important element of a spinning fac- 
tory» it was entirely his own, and is clearly contained 
in his first patent, being his iioller<«9erieB without the 
spindles and flyers. The roving apparatus as first 
invented hy him, was nothing dse but a modificatiosi 
of the first patent, in whidi he used larger drawing* 
mUers, and substituted for the bobbin a tall revolving 
tin can or cylinder iz»to which the porous cord of cotton 
was laid in regular coils by centrifugal foopce and 
gravity combined. — See vol. iL p. 59. 

The specification of 1775 very properly affirms, 
therefore, that these new machines were constructed cm. 
easy and simple principles, very different irom, any 
that had ever yet been contrived. 

Patentees are often injured by not defining strictly 
what they peculiarly dkadm; and by implicitly follow* 
ing the usual verbiage of speeificaitions. Thus the 
phrases ^^ first and sole inventor thereof,'' and that 
'^ the same had never been practised by any othe^r 
perscm or persons whomsoever, to the best of his know- 
ledge and beU^,'* are regularly repeated in every spe- 
cification, and must therefore be always lib«*ally and 
candidly interpreled. Arkwright was unquestiomtblj 
the first smd sale inventor of the complete edifice in its 
improved state, though oertain materials in general 
use aad appropriated to no person in paftie»lar migfal 
be wcHrked iqp in it. 

One of the most el^ant medsanisms la a cotton- 
&etory is that of the eraxik acid comb for strip{«ig the 
thm fleece of cotton from the doffer eylmder of the 
carding engine. Several witnesses in the trial to re- 

• See Vol. ii. pp.29, 30. 
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dtioe Arkwrighf s second patent, swore that the above 
invention belonged to James Hargreaves, the author 
of the jenny. Even the widow and son of this inge- 
nious man gave evidence to that effect, and the smith 
who made the crank and comb for Hargreaves con- 
firmed it. Yet Mr. Baines, who had been so strongly 
biassed against Sir R. Arkwright, as to adopt, in his 
octavo History of Lancashire, Guest's apocryphal 
statement of Highs' counter-claims as a true narrative 
of factory invention, acknowledges that he has recently 
received decisive testimony in Arkwright's favour as to 
the crank and comb, from the son of Mr. James, the 
partner of Hargreaves. 

" He (James Hargreaves) was not the inventor of the 
crank and comb. We had a pattern chalked out upon 
a table by one of the Lancashire men in the employ 
of Mr. Arkwright ; and I went to a frame-smith of 
the name of Young, to have one tnade. Of this Mr. 
Arkwright was continually complaining, and it oc- 
casioned some angry feelings between the parties."* 

Here is a confession from James, the very person who 
was the chief accessory to the piracy of Arkwright. From 
this specimen we may form a judgment of the rest of 
the evidence vamped up at the trial against Ark- 
wright. If any one will candidly analyze his original 
model, he will see how natural it was for him to ad- 
vance in the straight road of improvement to which 
the principles of his mechanism spontaneously led. 

Arkwright had great reason to be disgusted with 
his Lancashire compatriots, when he found them 
flocking to him merely for the purpose of pilfering 

* History of tht Cotton Manufacture, by Edward Baines, jim« Esq., 
pp. 177, 178. 
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his plans, and communicating them to his piratical 
competitors, who, if left to their own resources, would 
never have made a single hank of good yarn. It was 
in this way that many of his most valuable con- 
trivances, the fruits of much thought and exertion, 
were snatched up and spread abroad before he had 
time to mature them to his mind, and embody them 
in his second patent — ^so that he found his own ideas 
stolen and fraudulently turned against him by his 
adversaries in a court of justice. 

The difficulties which Arkwright encountered in 
organizing his factory system, were much greater than 
is commonly imagined. In the first place, he had to 
train his work-people to a precision in assiduity alto- 
gether unknown before, against which their listless 
and restive habits rose in continual rebellion ; in the 
second place, he had to form a body of accurate me- 
chanics, very different from the rude hands which then 
satisfied the manufacturer ; in the third, he had to seek 
a market for his yarns; and in the fourth, he had 
to resist competition in its most odious forms. 
From the concurrence of these circumstances, we find 
that so late as the year 1779, ten years after the date 
of his first patent, his enterprise was regarded by many 
as a doubtful novelty. One event has been adduced 
in evidence of the uncertainty of his condition, which 
ought to excite interest in his behalf. He parted 
from his wife in 1779, because she would not agree to 
join him in converting some landed property into 
money, for the sale of which her consent was required 
by law. The property was worth, it is said, little more 
than four hundred pounds. Mrs. Arkwright enter- 
tained a high esteem for her husband, and always 
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apoke of faam with respeet; yet she preferred separating 
from him, to the chance of being beggared by placing 
her dowry in so precarious a concern as she then thought 
the water-spinning frame to be. For some years 
after this 6\rent she lived altc^ther upon her own 
means. Mr. Arkwright was justly indignant at this 
want of sympathy in one so nearly related to him, 
and in consequence allowed her only thirty pounds a- 
year, out of his own pocket, even when he had rea- 
lized great opulence. These particulars are given by 
Mr. Guest on the authority of Sir Richard Arkwright's 
niece, probably a disappointed and prejudiced person.* 
The story has upon the whole an apocryphal air. 
There was certainly no scarcity of funds in 1779^ ta carry 
ontheexistingestablishmentat Cromford with the utmost 
vigour. Arkwright was, we own, a man of no common 
ambition. Perceiving at this period the means of placing 
money to prodigious advantage in other concerns which 
he projected, he might be mortified beyond measure 
at the want of spirit and confidence in his wife, and 
might have resented it as an insult to his understanding. 
Nor are we to suppose that his water-frame meehanism, 
though rude in aspect compared with the modem 
throstle, did not spin excellent twist. He, his son, and 
his partners> the Messrs. Strutt, with the machines of 
that time, turned off, by dint of superior tact and at- 
tention, warp and hosiery yam as fine ~as 80's, or even 
lOO^s, which miglrir bear a comparison with the firmest 
and most evenly wato'-twist of the present day. It is 
the glory of modem mechanics that Iheir maeMnes 
produce good yarn on automatic principles with hands 

* T%e Briiigh Cattm MBomfaciuret, by Bichaxd Gueat. 8vo. Man- 
182& 
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relatively uuakilM^ and with very Httle stqperintend- 
enee. A few old water-&aiiiea still exists both at 
Cromford and Belper> which spin good hosiery and 
thread yams of eighty hanks to the pound. 

The malignity displayed against Arkwright by the 
cotton manufacturers of Lancashire, as soon as they 
recc^fniaed the superior quality of his yarn, and found 
they could not equal it by jenny-spinnings exceeds 
anything to be found in the history of commerce. 
They not only bribed away his best servants, but they 
fomented the evil passions of the mob into such a pa- 
roxysm of rage, aa to cause a mill built by Arkwright, at 
Birkacre, near Chodey, to be burned, in the presence of 
a powerful body of police and military, without any of 
the civil authorities requiring their interference to pre- 
vent the outrage. But the most extraordinary piece 
of malevolence, which, if not well attested^ would be in- 
credible, was, the manufacturers of Lancashire com- 
bining not to buy tus yarn, though it was acknowledged 
to be superior in quality to any in the market. 

The following are extracts from the Ccute which Mr. 
Arkwright published soon after the first trial of hia 
patent in 1781, when it was declared invalid, on 
the score of obscurity and drfectiveness in the speci- 
fication. 

*' Mr. Arkwright,. after many years' intense and 
painM application, invented, about the year 1768, hia 
present method of spinning cottooi, but upon very 
difiereut principles from any invention that had gone 
before it He was himself a native of Lancashire; 
but having so recently witnessed the ungenerous treat- 
Txy&nt of poor Hargreaves, by the people of that couor- 
Xxy, he retired to> Nottingham, and obtained a patoit 
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in the year 176% for making cotton^ flax> and wool 
into yam. But after some experience^ finding that 
the common method of preparing the materials for 
spinning (which is essentially necessary to the per- 
fection of good yam) was very imperfect^ tedious^ and 
expensive^ he turned his thoughts towards the con- 
struction of engines for that purpose; and in the pur- 
suit spent several years of intense study and labour^ 
and at last produced an invention for carding and pre- 
paring the materials^ founded in some measure on the 
principles of his first machine. These inventions 
united^ completed his great original plan* But his 
last machines being very complicated, and containing 
some things materially different in their construction, 
and some others materially different in their use frona 
the inventions for which his first patent was ob-* 
tained, he procured a patent for these also, in Decem- 
ber 1775. 

" No sooner were the merits of Mr. Arkwright's 
inventions fully understood, from the great increase of 
materials produced in a given time, and the superior 
quality of the goods manufactured ; no sooner was it 
known that his assiduity and great mechanical abili- 
ties were rewarded with success, than the very men 
who had before treated him with contempt and deri- 
sion, began to devise means to rob him of his inven- 
tions, and profit by his ingenuity. Every attempt that 
cunning could suggest for this purpose was made, by 
the seduction of his servants and workmen (whom he 
had with great labour taught the business). A know- 
ledge of his machinery and inventions was fully gained. 
From that time many persons began to pilfer some- 
thing from him ; and then by adding something else 
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ef their owi\, and by calling similar productions and 
machines by other names> they hope to screen them* 
selves from punishment* So many of these artful and 
designing individuals had at length infringed on his 
patent rights that he found it necessary to prosecute 
several ; but it Was not without great difficulty^ and 
coiisiderable Expense, that he was able to make any 
proof against them ; conscious that their conduct was 
i^njustiiSable^ their proceedings were conducted with the 
utmost caution and secrecy. Many of the persons 
emplojred by them were sworn to secrecy, and their 
buildings and workshops were locked up, or otherwise 
secured. This necessary proceeding of Mr. Ark- 
Wright occasioned, as in the case of poor Hargreaves, 
an association against him of the very persons whom 
he had served and obliged. Formidable, however, a& 
it was, Mr. Arkwright perseverted, trusting that he 
should obtain, in the event, that satisfaction which ha 
titppeared to be justly entitled to. 

A trial in Westminster Hall, in July last, at a' 
large expense, was the consequence ; when, solely by 
not describing so fully and accurately the nature of 
his last complex machines as was strictly by law re- 
quired, a verdict was found against him. Had he" 
been at all aware of the consequences of sudi omis-^ 
sion, he certainly would have been more careful and 
circumspect in his description. It cannot be supposed 
that he meant a fraud on his country ; it is on the 
contrary most evident that he was anxiously desirous 
iJf preserving to his native country the full benefit of 
bis inventions.. Yet he cannot but lament that the. 
advantages resulting from his own exertions and abir. 
titles alone,, should be wrested from him by those who: 
VOL. I. M 
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lukte no pretenBions tometk ; that ihey shoidd fae per* 
netted to rob him of his invemtioiis before the «cpi»* 
tkm of the reasonable period of fourteen yeais^ mendj 
beeause he has unfortunately oimtted to point out all 
the mtnutis of his complicated macfaities." '^ In sfaorlj 
Mr. Arkwright has chosen a subjeol in manufoctuMa 
(that of q>iiining)^ of all others the meat general^ dw 
most interesting, and the most diflSeult He loaj 
after near twenty years' unparalldfed diligence and 
application, by the force of natural genius^ and aas 
unbounded invention (excellences seldom uniled), 
brought to perfection machines on principleB as new 
in theory^ as they ate regular and perfect in praeticflu 
He has induced men (tf property to enga^ with Ima 
to a large amount; from his important invei^ns 
nnited, he has produced better goods of theur diffio'eat 
kinds than evi^ were before produced in this country; 
and finally he has established a business diat already 
employs upwards of 5>000 persons, and a capital, on 
the whole, q£ not less than £200,000,«-n business of 
the utmost importance and benefit to ^lis kingdom." 

Mr. Arkwright's object at this time was to ebtdoft 
from the Legislature an Act of Parliament to guaran-* 
tee to him the patent right of which he had been de^ 
prived in a court of law^ an obje<^ whidi he did not 
prosecute any further* 

Let us now turn to another just ground of cooiplaiiit 
stated in the Case, 

^ It was not till towards of five years had elapsed 
aft^ obtaining his first patent, and more than £12,00& 
had been expended in machinery and buildings, tet 
smy profit accrued to himsetf and partners.** "Hlft 
most eiKoeUeot yam aad twist was produeadf ailwilb- 
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stendB^ whieh tb&prqpnetoni Ibimd great difficulty to 
introduce it into public use. A very heavy and valuaUe 
stodE^ in cQQsequenoe of these difficoltieB^ lay upon 
their hands ; ineonvenieaceB and diaadFaatages of no 
small consideiation followed. Whatever were the 
motivea which induced the lejection ci k, they were 
thereby neeeasarSy driven to attempt, by their own 
a t ft fl igiii and ability, the manufiustnre of the yam.* 
Their first trial ws» in weaving it into stockings, which 
succeeded ; and they soon estabUsfaed the maiurfacture 
of cafiooesy which promises to be one of the first manu- 
factures in the kingdom. Another stm more for-- 
midable difficulty arose ; the orders for goods which 
they had reeeked bang conaiderdULe, were unexpect^ 
edly countermanded, the officers of excise refusing to 
let them pass at the usual duty of 3cL per yard, 
insisting upon the additional dn^ c^ Set. per yard, as 
being (Indian) calicoes, though manufectured in 
England ; besides these calicoes, when printed, were 
prohibited. By this unfiireseen €>b8truction, a very 
considerable and very valuable stock of calicoes accu<» 
nnilated. An applkation to the commisffloners of 
excise was attended with no anecess; the proprieton 
thereforehadnoresouroebuttoaskrelief of the Legist 
lature, whifdi, after much money expended, and against 
a strong opposition of the manu&etusers in Lanca^iare^ 
they obtamed.'^t 

Of this opposition it may be said> the force of envy 
and hatred could carry tradesmen no further than 
fcr the purpose of harassmg a prosperous rival, to 
keep diMiseb«s and their tnde in a most galling 

* To Work it np into cotton dotlts aad^homery. 

m2 
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and ruinous bondage under bad laws. Mr. Baines re- 
probates this malignantspirit with just severity: ^' The 
prohibition of English-made calicoes was so utterly 
without an object, that its being prayed for by the 
cotton manufecturers of this country is one of the most 
signal instances on record of the blinding effects of 
commercial jealousy. The Legislature did. not yield to 
the despicable opposition offered to the ceasonahle 
demand of Mr. Arkwright and his partners (Messrs^ 
Need and Strutt), but on the contrary, passed a law. 
in 1774, sanctioning the new manufacture, and reti- 
dering English calicoes subject to a duty of only 3c^. 
per square yard on being printed."* 

We may now form some estimate of the formidable 
obstacles with which the Genius of factory industry had 
to contend during the greater part of his illustrious 
career, and of his transcendent merit in triumphing 
over them all. Nothing certainly could be more vex- 
atious than to find the greatest channel to national 
wealth ever laid open by inventive enterprise, forthwith 
dammed up by the folly of fiscal legislation. Though 
zealous patriots had for more than a century beea 
exclaiming against the ascendency of Indian cotton 
goods over our home-made linens and woollen stuffs, 
yet at 'length, when the means of rivalling, them in 
quality and of outstripping them in cheapness are 
found, they cannot be exercised ! and the inventors are 
to be ruined unless they possess sufficient wealth and 
influence to get the preposterous laws repealed! 
-' Pariiament was pleased in 1774 to recognize the 
propriety of pemiitting genuine cotton fabrics to be 
made, without, intermixture of linen waip, and thus 

* Hitioty of the Cotton Manufacture, p.- 167, 
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removed one of the numerous shackles which their 
wise predecessors had placed upon industry. In 
tracing the history of the British cotton trade, a l>cief 
outline of this Act for ascertaining the duty on printed, 
painted, stained, or dyed stuffs vihoUy .made of cotton^ 
and manufactured in Cheat Britain; and for allowing 
the use and wear thereof, under certain regulations^ 
deserves a place. Its preamhle states, that "Whereas 
a new manufacture of stuffs, wholly made of raw 
cotton wool (chiefly imported irom the British planta- 
tions), hath been lately set up within 4;his kingdom, in 
which manufacture many hundreds of poor persons are 
employed; and whereas the use and wear of printed, 
&c., stuffs wholly made of cotton and manufactured in 
Great Britain, ought to be allowed under proper 
regulations ; and whereas doubts have arisen whether 
the said new manufactured stuffs ought to be considered 
as calicoes, and as such, if printed, &c., liable to the 
inland or excise duties laid on calicoes when printed 
by the existing statutes, whether the use or wearing of 
the said new manufactured stuffs, when the same are 
printed, &c., are not prohibited by an Act passed 7 Geo. 
II., intituled. An Act to preserve and encourage the 
woollen and silk manufactures of this kingdom, and 
for more effectually employing the poor by prohibiting 
the use and wear of all printed, &c., calicoes in 
apparel, household stuff, furniture, or otherwise, after 
the 25th of December, 1722. For obviating all such 
doubts for the future, be it enacted, that no greater or 
higher duty than three-pence for every yard in length, 
reckoning yard wide, shall be imposed on the said 
manufactured stuffs wholly made of cotton spun in 
Grea:t Britain when printed. 
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''And be it further enacted, that it shdl be l«wM 
for any person to wear any new manufactured stujfi 
wholly made of cotton when printed. 

'^ And be it further enacted^ that in eadi piece of thA 
said calicoes, there diall be wove in the warp in both 
sehrages through tiie whole length thereof three blue 
stripes, each stripe of one thread only; and that each 
piece when printed be stamped at each end by an 
excise officer with the words British ManufatetoryJ 

Persons who sold such stuffs without the stasap were 
liable to a fine of £50 for each piece^ besides its for* 
feature; those who imported them were liable to £10 
on each piece, besides the forfeiture; and whoever 
ooui^rfeitedthe stamp, or sold goods so count^eited, 
was punishable by death. This Act, which did not 
extend to cotton velvets, velverets, and fustians, is of 
itself a complete demonstration of Arkwright*s pecu* 
liar merit, for it was framed solely to suit the new 
style of goods of which his water-twist warp was the 
characteristic constituent Nobody can pretend that 
at this period^ and for several years thereafter, any 
factory except those erected and superintended by 
Arkwright produced cotton yam fit to form the warp 
of a good printing calico. 

The field of enterprise in cotton spinning being now 
left free by the Legislature, Arkwright, who had been 
sinoe 1771 organizing the several members of his fac* 
tory system at Cromford, in co-operation with Mn 
Strutt, brought forth, as we have said* the patent sped"* 
fication of it in 1775, but its constituent parts had been 
imdergoing for the three preceding years daily experi- 
mental probation, expoasd to iavidioas etpiomage and 
petty piracy, as exemplified in die crank and comdb. 
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^Most et Aese impvovuHeiits (relatiTe to the earding 
ongiiia) are to be ascribed to Arkvmgbt^ and be 
showed hb usnal talent aad judgment m eombinationy 
i^ puttBig ftll the improvements together, and pro- 
daiHciag a complete machine^ so admirably calculated 
fisr the purpose that it has not been improved upon till 
the present day."* I entirely concur in this senti<- 
flsent On the subject of the cards^ which constitute 
the main novelty in Arkwrig^t's patent of 1775 (for 
the drawing and roving principles are clearly deve- 
loped in the first patent), the claims of Highs will 
appear not only fiitile but ludicrous to any one who 
will candidly consider the silly answers which he made 
upon the trial in 1785. 

^ Q. Have you actually ever made, or not, any of 
these carding engines?-*-*^ I have made carding 
machines^ but not with these individual things as this 
18 ; there are various forms. 

Q. What did you do with them ; did you sell any 
of them ? — A. Yes, Sir, I sold them. 

Q. How many did you ?— ^. I suppose four or five, 
but then I never made but one in this method ; I tell 
nothing but the truth. 

Q. You never made but one of that kind ?-^A. No, 
I did not. 

Q. It did not answer? — A. It did not answer the 
end the gentleman wanted it for; you know it is 
noiiing to me. I had nothing to do but to tDork a$ I 
wa9 orrferecI."f 

« mauy qf tkt Coiim Mamfaekm, 1)^ iSdvard 3aineii» jua. E*q. 
p. 179. 
i|* A CmnftMma ffittorjf q/ ike Qttiom JUatm/aciure, }jf Bicbai4 
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How unlike are these statements to those of d. prde« 
tical man who had constructed a really operative ma* 
chine ? He makes only one card, even that not from 
his own invention, but as he was ordered — and, after 
all, it did not answer. Such were Highs' exploits in 
1772 or 1773, when Mr. Arkwright was bringing 
beautiftd hosiery twist into the market, in the prepara- 
tion of which his improved cards, with a perpetual 
fleece taken off by the crank and comb, were eni* 
ployed. This continuity of the fleece also proves the 
priority of his claim in the feed-cloth to Wood and 
Pilkington, for though they used the same thing before 
the patent of 1775 was obtained, they might most 
easily have procured the plan from some of his stray 
workmen, or have obtained hints of what had been done 
at Cromford in 1772, and thus have stolen a march 
upon him. The claim made by ihem goes no further 
back than the year 1774. Mr. James, the living wit- 
ness to the fact of the crank and comb being Ark- 
Wright's invention, before 1772, is worthy of all credit, 
since, according to Mr. Baines, at 83 years of age, 
he still enjoys a most retentive memory.* We may 
therefore receive, without anv hesitation, the statement 
given in the Case that they were his own series of 
inventions which Arkwright "sold to numbers of 
adventurers residing in the different counties of Derby, 
Leicester, Nottingham, Worcester, Stafford, York, 
Hertford, and Lancaster ; and that, upon a moderate 
computation, the money expended in consequence of 

■ * Mr. Quest says, at p. 19 of his Compendiout Hiaiorif, tliat Etar. 
greaves invented the crank and comb in 1772 ; but as Mr. Jamea 
declares that his partner Hargreaves pirated the invention from Ark- 
wright, its invention, by the latter, must have been of an earlier date* 
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such grants (or patent licences) before 1782, amounted 
to at least £60,000. He and his partners also ex^ 
pended, in large buildings in Derbyshire and elsewhere, 
upwards of £30,000, and he himself erected a very 
large and extensive building in Manchester, at the 
expense of upwards of £4,000, forming altogether a 
business which already employed upwards of 5,000 
persons, and a capital on the whole of less than 
£200,000." 

Mr. Kennedy, in his instructive memoir on the Rise 
and Progress of the Cotton Trade, makes the following 
observations : — " During a period of ten or fifteen years 
after Mr. Arkwright's first mill was built (in 1771) at 
Cromford, all the principal works were erected on the 
falls of considerable rivers ; no other power than water 
having then been found practically useful; there were 
a few exceptions, where Savary's and Newcomen's 
steam-engines were tried. But the principles of these 
machines being defective, and their construction bad, 
the expense in fuel was great, and the loss occasioned 
by frequent stoppages was ruinous."* 

We cannot better conclude this investigation into the 
origin of the factory system than by the following ju- 
dicious remarks of Mr. Bannatyne, author of the in* 
teresting article Cotton, in the Encyclopaedia Br it an* 
nica, *' The originality and comprehensiveness of Sir 
Richard Arkwright's mind was perhaps marked by 
nothing more strongly than the judgment with whichi 
although new to business, he conducted the great con* 
cems his discoveries gave rise to, and the systematic 
order and arrangement which he introduced into every 

* Memoir t of the Afanchetter LiUrary and PhUoiophicai SociV/y, 
vol. iii., 2d series. 
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department of his esAeoAve work&« Hk pkas of 
jaaim^ement* whick must have beras entirely his own, 
aa DO efttabUshment <rf a similar nature then existed, 
were universally adopted l>y o1^fs» and, aflber Umg 
axperienoe, Ibey have not yet in any matmal point 
been altered or improved.'* 

In another work'*' I have said^ " It required a man 
of a Napolepn nerve and ambition to subdue the refrae^ 
tory tempers of workpeople accustomed to irregular 
paroxysms of diligence, and to urge on his multifarious 
and intricate constructions in the &ce of prejiadice, 
pasMon, and envy. Such was Arkwright, who, suf- 
fering nothing to stay or turn aside his {n*ogres8> 
arrived gloriously at the goal, and has forever affixed 
hii name to a great ani in the annals of mankind^-^'-^an 
era whidi has laid opaa unbounded prospects of 
wealth and comfort to the industrious^ however much 
ihey may have been occasionally clouded by ignorance 
and folly. Prior to this period manufactures were 
everywhere feeble and fluctuating m their develoj^ent, 
shooting forth luxuriantly for a season^ and again 
witberkig almost to the roots, like annual plants.' 

That Arkwright derived useful hints and ails from 
many quarters in his wonderful career, is undeniable, 
and that he most skilfully adapted the scattered frag- 
ments of ingenuity to his grand factory system, re- 
dounds much to his honour. He was, however, the 
original architect, as well as the master-builder of 
hi» new edijGlee. Like Columbus he meditated many 
years on the erratic excursi(»is of his predecessors in 
the narrow seas of industry, axid having convinced 
himself that a new world replete with wealth might 

* PhUoiophy of Matufacturet, p. 16. 
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ke w ea eh qd Vya koUer amgaititat, he feadatily «ni^ 
iwrfied fak fife »iid brtumsA m quest of it, with miwnp 
iittle oonaientofate to the dtagen^ diffiniltiea^ moA 
Mwgnifiiaime of the aiterpnte. Fortuoatdjr for the 
fiBglisfaBMQ* he did not depend on the patrooage ^ 
firiBOBg and coiirti» but mth the aM)peralio& <rf'two or 
three spirited fellow-citizens he advanced with unfair 
ttting easrgy towanfe his object, living m affluence, 
«nd dying in hooottr. The Genoese, after wasting many 
^nful years as a needy sujqplicaat to kia^gs, Gained 
but a paltry ecpripment for his henoic lexpedition, and 
vas rewarded ^ last by disgrace, poverty, and sl pri- 
aoD. Richard AriLwrigbt, on the other hand, withifi 
JBighteen years of ooustruoting his first model, had 
risen to sueh estiiualion in the great county of Derby, 
that he was elected to the dignity of High S9ieri$ 
and soon thereafter* received the honour of knighthood 
from King Greorge III., up indifferent judge of mech^ 
Bieal merit. Although athletic in form aad power, 
hu corporeal frame never possessed firm health ; during 
the greater part of his factoiy exertions he laboured 
under asthmatic ailments, and in the year 1792, the 
sixtieth of his life, he sunk und^ a complication of 
maladies. 

The powerftd men who have been raised up by 
Providence from time to time, to move the stagnant 
waters of civilisation, such as Lutber, Calvin, and 
Knox, ha^e been regarded by their torpid eompatriote 
as coarse and turbulent spirits, because they reprobated 
the unprofitable, frivolous, and corrupt practices prer- 
ralent in their day. In like manner the intrepid re* 
former of industry, Arkwri^t, has been accused of 
roughness, because;, impatient of the alovenly habits of 
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TfOrkpeopIe^ he urged on their labours with a precision 
and vigilance unknown before. But a gentler or more 
timid master would have been unequal to the task be 
took in hand ; hence^ even his failings on this account 
may be said to have leaned to virtue's side, and to have 
been of incalculable service to his country^ and to 
mankind. 

His career in manufactures may be compared not 
unappropriately to that of Newton in science. The 
English philosopher has never been reproached for 
making use of the prior researches of Copernicus^ 
Kepler, and Galileo, but has obtained immortal xe^ 
nown by uniting and perfecting them into one great 
system of doctrine. His precursors had conceived that 
in all the bodies of the universe there exists a reciprocal 
attractive force; but their attempts to ascertain the 
law of the decrease of this force, by d'stance, were un# 
availing, from the defect of their powers of generaliza- 
tion. Descartes first conceived the bold idea of referring 
to a single cause the phenomena of both the heavens 
and the earth ; but Newton had the honour of demon* 
strating its nature and effects. Attraction proportional 
directly to the mass, and inversely to the square of the 
distance, became in his hands the main spring of the 
universe. A body may be weighed at the surface of 
the earth, but were it transported to the surface of 
Jupiter, Saturn, or the Sun, what weight would it 
have then? Before the end of the 17th century this 
problem would have been regarded as incapable of solu* 
tion, and its proposer would have passed for a fooL 

It excited, therefore, no small astonishment when 
Newton solved it in a satisfactory manner. He dis- 
covered the proportion between the masses of the Sun^ 
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Jupiter, and the Earth by combining the above law of 
attraction with one of Kepler s laws ; and as the pro- 
'portion which exists between the diameters of the orbit 
of Jupiter and the Earth was approximately known 
before his time, he found, by division, the ratios of the 
Weights of the same body placed successively on the 
surfaces of these spheres. Descartes ascribed to the 
pressure of the moon the periodical oscillations daily 
displayed by the waters of the ocean, and Galileo 
referred them to the rotation of the earth, combined 
with its movement in the ecliptic; but these vague 
and random explanations were incapable of lifting up 
the veil which covered the phenomenon. Newton 
studied its causes with the aid of geometry, and 
showed how all the attendant circumstances proceeded 
spontaneously from his great principle of gravitation. 
When the moon passes the meridian the particles of 
the sea nearer this luminary than the centre of our 
globe, are more powerfully attracted than that centre, 
and hence rise and recede from the earth in obedience 
to that excess of attractive force exercised by the 
moon. I'he particles of the sea, situated in the cor^ 
responding point of the opposite hemisphere being less 
powerfully attracted by the moon than the centre of 
the earth, on account of their greater distance, will be 
attracted more feebly towards that luminary than the 
centre of the earth. Thus the particles of the ocean 
will rise from the earth at the two extremities of its 
diameter in the direction of the moon, constituting 
high water or the flux. Invidious cavillers might 
easily find, in writers before Newton's time, hints of 
both planetary attraction and of the lunar influence 
on the tides, but they would be laughed to scorn by 



^^^ 



S54 BJutLT Bunan wf - 

all jttdidoiis eritict. In like rneatner amtomatic spis* 
atng bj €ard» and roikra was attempted pricH* to 
Arkwrighty but in a raadcMO^ ill-digerted, and unsya- 
tematic mamiMr. 

In the neighbonrhood of Preston^ daringthe juvenile 
yeanof Aikwright, there was a coanderable inanufac>- 
ttire of linen and cotton goods mixed, with the operar 
tiooB of which he had an opportunity of becoming intir 
mately acquainted; and being a man of imcommoD 
natural powers, he directed his thoughts to the improve- 
ment of the mode of spinning. The first hint respect* 
ing the means of effecting this improirement^ he aaii^ 
he accidentally received from seeing a red-hot iron bar 
elongated by being passed through iron rollers.^ Be^ 
tweenthis operation and thatof ek>ngating a thread as 
BOW practised in spinning, there is no mechanical ana- 
^gy f 7®t the hint being pursued, has produced an ift- 
rention, which, in its consequences, has been a source 
of individual and natkuial wealth, unparalleled in the 
annals of the world. 

The difficulties which Mr. Arkwright experienced 
before he could bring his machine into use, even after 
its construction was su£Ebiently perfect to demonstrate 
its value, woidd, perhaps, have for ev^ retarded its 
competition, if his genius and application had been less 
ardent. His circumstances were by far too unfavoinr«' 
able to enable him to commence business upon his own 
account, and few were willing to risk the loss of capital 
in an untried establishment* 

Soon after the erection of the mill at Cromford, he 

* Samuel Croxnpton ascribed his first idea of roller-spinniug tO 
the tame observation ; and it is probable that Wyatt got his sugges- 
tioo IB the same wsy« 



mmie wmvy kiapeovtmea^ in the JDoda of preparing 
She cotUm for a^pmrnng, and iBfenled a variety of imr 
IfaaiDus maehiaes for effeetiugthii purpooe im Ae iiKO«t 
'Correct and expedittotts jBaimer; for all «f whieh be 
iibtMned a patcmt in the year 1775 ; and thug <HHiir 
pleted aperies of machinery so various and so comi^ 
eated^ yet so admiraUy combined^ and well adapted to 
produee the intended effect, in its most pmfeet forn^aB 
to excite the adnnration o£ every person capable sif 
appreciating the diffienlties oi the undertaking. 

Halt all this should have been accomplished by the 
Angle efforts of a man without education, without 
mediaiacal knowledge, or even mechanical experiencct^ 
is most extraordinary; and is, perhaps, equal to any 
exan^le existing, oS die wonderfol powers exhibited by 
the mindi when its efforts have been steadily directed 
to one object Yet this was not the only employment 
of this ^ninent man. He was introducmg into every 
dqmrtm^it of the manufacture a syst^n of industry, 
economy, order, and cleanliness, till then unknown in 
any great establishments where many people were em- 
ployed together ; but which he so effectually aceom- 
plidied, that his examjde may be regarded as the 
pattern of almost all subsequent improvements. When 
it is considn^ that during this isotire period, he was 
afflicted mth a grievous disorder (a violent asthma), 
which was always extreradiy oppressive, and some* 
times threalened immediately to terminate his ex* 
istence, his unceasing industry must excite astooisho 
ment In speaking of his inventions, Arkwright 
expressed ideas of their importance, which to persons 
less acquainted with their merits appeared hyperboiicalt 
They are all now more than realized. 
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Several years before his deaths Sir lUchard Aik- 
wright gave up to the present Richard Arkwright, 
Esq., of Willersly Castle» his mill at BakewelL Here 
the son displayed talents worthy at once of the father 
from whom he had spinmg, and of the manufacturing 
establishment of Cromford^ where he had been trained. 
I was informed by an indisputable authority^* that 
Mr. Arkwright then spun water-twist yarns of as high 
a count as 80^. of excellent quality^ whereby he 
realized by his skill and assiduity in that factory alone 
no less than £20,000 per annum. This circumstance 
proves, beyond all controversy, the perfection to which 
cotton machinery had been brought by the hands of 
this distinguished family. 

. In the year 1754 Mr. Jedediah Strutt, then a 
farmer, being informed by his wife's brother, who was a 
hosier, and well acquainted with the stocking frame, of 
some unsuccessful attempts that had been made to 
manufacture ribbed stockings upon it, was induced 
to investigate the operations of that curious and com- 
plicated machine, in the hope of effecting what others 
had attempted in vain. Accordingly, after much time^ 
labour, and expense, having succeeded^ he obtained^ 
in conjunction with his brother-in-law, a patent for the 
invention, and removed to Derby, where he established 
an extensive manufacture of ribbed stockings, which 
was successfully carried on by himself and partners 
for more than half a century. About the year 1771 Mr. 
Strutt entered into partnership with Sir R. Arkwright 
In 1775 he began to erect the cotton works at Belper 

"* This circumstance was told me by George Benfield Strutt, Esq, 
of firidge Hill, Belper, during my visit to his hospitable mansion, ia 
August 1834. 
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and MiUford, at each of which places he resided a 
considerable time; but as his health declined he retired 
to Derby, where he died in 1797, in the seventy* 
first year of his age. His three sons had conducted 
his great cotton spinning concerns for many years 
before his death with progressive enterprise and in* 
telligence. 

William, the eldest, had the honour of co-operafing 
with Sir Richard Arkwright at the very commence- 
ment of his great factory career, and being a well 
educated and highly gifted mechanician, was able to 
appreciate the character of that extraordinary man. 
Had Arkwright's schemes been mere plagiarisms of 
other men's ideas, as some of his modern defamers 
would have us believe, they could not have escaped the 
discernment, but would infallibly have revolted the 
candid spirit, of Mr. Strutt. Yet no man estimated more 
highly than he did the inventive genius and excellent 
judgment of Sir Richard Arkwright, of which he 
afforded the best evidence in the account of the Crom- 
ford cotton works, which was drawn up by him for 
Mr. Brayley, and inserted in vol. iii. of this learned 
gentleman's Beauties of England and Wales — under 
the article ' Derbyshire.' 

"The establishment of the mill at Cromford village,'' 
says Mr. Strutt, "proved a source of much legal content 
tion ; for the manufacturers of Lancashire, apprehensive 
of what has actually been the result, that it would 
supersede the use of the hand machines then employed^, 
formed a strong combination to impede its success, and 
endeavoured to destroy the validity of the patent, by 
contesting the originality of the invention; and though 
in two instances they obtained a favourable verdict^ 
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fitmi partidilsr dreumdtaiices^ and lost it in a tltir4i 
thene cannot be a doubt that every really essential part 
of the maehmery derived its structure from the power* 
ful genius of Mr. Arkwright. A great quantity of the 
eotton spun by this machinery is used by hosiers^ who 
find it more suitable to their purpose than any other 
they can procure " 

Mr. Brayley has kindly put into my hands the 
original manuscript of the above narratire, in Mn 
Strutt's handwnting. 

We have already described the dangers which the 
&ctory system experienced in its infancy from ruf- 
fian violence. The year 1779 was renoarkable for a 
general assault upon spinning machinery in several 
counties of England. Though there was no scarcity 
of employment at good wages^ and though much pains 
had been taken to convince the populace that their 
condition would be improved by the increased facilities 
of manufacture,* yet a notion was artfully instilled into 
their minds, that the new machines would ere long 
entirely supersede manual labour. Under the in* 
fluence of such illusions, a third and more formidable 
set of mobs assembled in Lancashire, which destroyed 
all the carding and spinning machinery moved by 

* Particalarly by Donnng Rasbotham, Esq., an enlightened ma> 
gittnte nesax Bolton, wbo ciieulated a pdnted addxew among tb« 
mafeia and hand spumers, explaining to then that eveiy contrivance 
£>r cheapening production would increase the demand for their goods, 
snd, consequently, the employment of their labourers. The upper 
ovders also fermented these aofti^factory outrages, from an apprehen^ 
mmx that the multtplieatieB of machiniery would throw a number ^ 
idk hands upon the parish fund*. When Arkwright made his 
working model at W^arrington, probably not more than 30,000 
peneN>tts were occupied with the manufacture of eotton ; now there aM 
many more than a osiUinii, and at eqoal average wages. 
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wore tbaB twenty spindles; the maximum prescribed 
by the demagogues. Tim riot was most aetiim m the 
neighbourbood of Blackburn^ then the foeus of tba£Otton 
industry of the county. Jennies mounted with twenty 
spindles and under being reckoned laudable inventions 
were respected ; but those of greater size were either 
cut down^ Procrustes- wise^ to the standard, or if refrac^ 
tory to the amputation^ they were consigned to the 
flames. Mr. Peel, afterwards Sir Robert, the father of 
our illustrious statesman, had his machinery at Al- 
tham totally demolished, the fragments thrown into 
the river, and his person placed in imminent danger 
from a licentious mob. He consequently withdrew in 
disgust from the county, transferring the benefits of 
his capital, skill, and public spirit to Burton, in Staf- 
fordshire, on the banks of the Trent, where he esta- 
blished a cotton factory, and where he continued to . 
reside for^many years. Thus the populace, by violence, 
drew down conspicuous retribution on themselves; nor 
was k till a more gentle spirit prevailed that Mr. 
Peel, and other refugree capitalists, ventured to resume 
their enterprises amLg them. 

The water-twist frame, as used by Sir R. Ark- . 
wright, at Cromford, and the Messrs. Strutt's at Hel- 
per, is represented in figure 19*. 

A is a bevel wheel fixed upon a horizontal axis^ 
which extends through the whole length of the mill. 
This wheel turns a smaller one upon a vertical axis, B, 
whidi has a drum* C, at the lower end. Round this 
drum the strap, a, runs, which actuates directly all the 
handles, and indirectly the whole machine. Another 
strap, bj ruBB to the right band* to work another &amci» 
Mt shown here. The axis B passes down through 
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the drum C, with a circular fitting, so that it slips 
freely round within it, without giving motion to the 
drum, till it be put in gear by two locking bolts, 
which are fixed into a socket piece, t^.made to slide up 
and down the axis. It has a groove formed round it, 
in which a fork at the end of a lever, e, is received, so 
that the fork embraces the piece, d, in the groove, and 
when lifted, raises the two locking bolts with it. This 
leser is raised "by the power of a second lever, D, E, 
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whose extremity, E> being depressed; raises tte lever, e, 
and unlocks the drum from its vertical shaft, B, by 
withdrawing the locking bolts from their contact with 
an arm, y^ of a wheel, g^, fixed to the shaft below the 
drum, so as to turn with, it ; the locking bolts being 
let down, that their ends may project through the 
drum, and intercept the cross arm,^ of the wheel, the 
drum and all the machinery are set in motion. 

The endless strap a, a passes the whole length of 
the frame, makes a turn round the pulley m, and 
comes back again. The pulley m is fitted in a frame, 
and by means of a screw can be strained to make the 
strap tight. 

The bobbins of rovings are set loose on skewers in 
the creel of two shelves at F. The rovings pass then 
down to the drawing-rollers, which are turned by the 
eontrate wheels jd,j9. The attenuated threads dialivered 
by the front rollers are twisted by the rotation of the 
spindles and flyers, and. wound by friction round the 
bobbins, which are made to traverse up and down, for 
the distribution of the spun yam upon their barrels, 
by the rise and fall of the copping-rail M. h i shows 
a band or belt passing over the whorls of the spindles 
to drive them. Under /, /'the lower conical ends of the 
spindles are seen supported in steps, lubricated with 
oil. 

• Arkwright's system of machinery was most advan- 
la:geously applied to spin warp and hosiery yams, of a 
hard and compact fabric, of any grist up to seventy or 
«ven eighty hanks m the pound ; Hargreaves' to spin 
soft weft-yarn of somewhat inferior* numbers,, which 
answered well for filling the surface. of calico cloth; 
and on these two independent plans the whole cotton 
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yam tised in the kingdom was spun for a good nay 
years. The jenny was^ hovrerery efentually smpeiBeded 
by a very beautiful apparatus, invented by Samuel 
C^mpton^ of Bolton^ to which, as being the offipriog 
of the above two distinct machines^ and as combbiing 
their respective features^ the name of Mule^ or Muhi 
Jenny, was faneifiiUy, but not inapprofMiately given* 
This curious complex combination was contrived by 
Its humble author about the year 1776, but it was 
not so perfected and made public as to come info 
general use till about the year 1786, Indeed, had 
not Sir Richard Arkwriglit's patent of 1775 been abi»* 
gated, the mule, as embodying his system of draw- 
ing-rollers, must have remained in abeyance upon his 
monopoly. In the place of Arkwright's bobbina and 
flyers, Mr. Cromptoa used the spindle earria^ of Har* 
greaves' jenny to receive^ attenuate, twist,, and wind on 
the threads, after their emergence hwa the drawing* 
rollers. The particular descriptkm of tliia admirable 
machine belongs, however, to a subsequent chapter of 
this work. The mule enabled ihe spinner to make a 
prodigious advance in the fineness as well as rafodity 
of his work ; and it may be considered as the pnrent 
of the muslin manufecture, destined in a short tinw to 
render Europe the successftil competitorof the hidierto 
unrivalled productions of Hindostan. 

John Kennedy,^ Esq., one of tlie most scientific 
manufacturers of the kingdom, fortunately for Mr. 
Crompton*s fame, has favoured the w^ld with an aiv 
count of his life and labours ; a memoir wfaiek ^bes 
equal honour to its autbor*s head and heart. This i»* 
teresting paper was read before the Literary and VtA- 
iosophieal Society of ManciiestjM', February 90, 1886u 
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Samuel Oromptoa was bom on tbe 3d December, 
175S, at Firwocxl, in Laneashiie, where hi& &tber held 
a fann <rf small extent; and, aceording to the custom; 
of those days, employed a portion of his time in card* 
ing, spinoiBg, and weaving. Hall-in-the-wood, a pic-* 
turesque cottage near Bolton, became the re^ence of 
the family during the son's infancy, and the memo^ 
rable scene of his juvenile inventioas. His &ther died 
when he was very young. The care of his education 
devolved on his mother^ a pious woman, who lived in a 
retired manner, and imparted her own sincere and 
contemplative turn of mind to her son. In all hia 
dealings through life Samuel was strictly honest, pa- 
tient, and humane. 

When about sixteen years old, namely, about 1769^, 
he learned to spin upon a jenny of Hargieavea' makei^ 
and occasionally wove what he had spun. Being dia^ 
satisfied with the quality of his yam, he b^an to c&a* 
sider how it might be improved, and was thus nata* 
rally led to the oonstructioa of his novel spinning 
machine. He commenced this task when twenty-ons 
years of age, and devoted five years to its executicm^ 
As he was not, properly spealdng, a mechanic, and 
possessed only such umple tools as his little earnings 
at the jenny and the loom enabled him to procure, he 
proceeded but slowly 'with the construction of im 
mule, but still in a progressive manner highly creditable 
to bis dexterity and perseverance. 

He often said that what annoyed him most waa^ 
that he was not allowed to emxploiy his little inven* 
tioB by himsrif in his garret; for, as he got a better 
price for his yame than his nei^boms did,, he was 
naturally supposed to have mounted some aopeaeior 
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cfaatiism, and hence became an object of tbe prying 
furiosity of the country people for miles around ; many 
of whom climbed up at the windows to see him at his 
work. He erected a screen in order to obstruct their 
view; but he continued to be so incomnu>ded by 
crowds of visiters, that he resolved at last to get rid of 
the vexatious mystery by disclosing the whole con- 
trivances before a number of gentlemen and others, 
who chose to subscribe a guinea a-piece for the inspec- 
tion. In this way he collected about £50> and was 
hence enabled to construct another similar machine, 
npon a better and larger plan. The first contained no 
more than from thirty to forty spindles. 

About the year 1802 Mr. Kennedy and Mr. Lee, 
of Manchester, set on foot a subscription for him, 
whereby they obtained £500 ; which formed a little 
capital for the increase of his small manufactory at. 
Bolton. As a weaver, also, he displayed great inge* 
nuity, and erected several looms for the fancy-work of 
that town. Being fond of music, he built liimself an 
organ, with which he entertained his leisure hours in his 
cottage. Though his means were slender, he was such 
a master of domestic economy, as to be always in easy 
circumstances. In 1812 he made a survey of all the cot* 
ton districts in England, Scotland, and Ireland, and ob- 
taiued an estimate of the number of spindles at work 
upon his mule principle— -then amounting to between 
four and five millions, and in 1829 to about seven. 
On his return, he laid the result of his inquiries before 
his generous friends Messrs. Kennedy and Lee, with 
a suggestion that Parliament might possibly'grant him 
some recompense for the national advantages derived, 
from. his invention. A memorial was accordingly 
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.drawn ij^, In the furtherance of which the late George 
Duckworth, Esq., of iManchester, and the prindp^ 
nianu£Eu;turers in the kingdom, to whom his meriliB 
were made known, took a lively, interest* He went to 
.London himself with the memorial, and had th^ 
satisfaction to see a bill .pass through parliament for 
a grant to. him of £5000, without deduction for fees 

: or charges. 

This sum was advanced to his sons in order to. carry 

'On ia bleaching concern,* for the support of the family. 
But they mismanaged the business lost the money, and 
became bankrupt, reducing their father and sister to 
poverty. Mr. Kennedy, with Messrs. Hicks and Roth- 
well, the eminent civil engineers of Bolton, and a few 

.other gentlemen, raised, by a second subscription, a 

«8um which purchased for Mr. Crompton a life annuity 

< of £63. He enjoyed this benevolent pittance only two 
years, for he died on the 26th of January, 1827, leaving 
his daughter without any provision. 

It would appear that the inventor of the mule had 

.constructed, without having seen Arkwright's drawing 
rollers, the same kind of roller-beam as exists in his water- 
twist frame. *' Indeed," says Mr. Kennedy, "we may 

•infer that he had not, otherwise he would not have gone 
thus rudely to work ; and indeed the small. quantify 
of metal which he employed, proves that he could UQt 
have been acquainted with Mr. Arkwright's superi<H* 
rollers and fixtures in iron, and their connexion by clock- 

, work. Even the rollers were made of wood, and covered 
with a piece of sheep-skin, having an axis of iron with a 
little square end, on which the pulleys were . fixed. 
Mr. Crompton's rollers were supported upon wooden 

-cheeks or .stands. .He finally put dents of brassrreed 

VOL. I. N 
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wire into bag linder rollerey and thus obtaiinal a fluted 
roller. But the ^great and insportant inventicm of 
Cromptcm was Ms spindle carriage, and the principle 
4>f the thread haidng no strain upon it, until it was 
completed. The carriage with the spindles couid^ by 
the movement of the hand a^d kn^, recede just a» 
the rollers delivered out the elongated thsead in a soft 
8tate> so that it would allow of a considerable stretcsh 
before the thread had to encounter the stress of wind- 
ing on the spindle. This was tne earner-stone of the 
merits of his in^ntion." 

A few machines only were made exactly on Groaaip- 
ton's plan. The first deriation was that of asn inge- 
nious mechanic^ Henry Stones^ of Storwich^ near Boi* 
ton^ who introduced Arkwright's metallie rollers^ with 
clockwork^ and a chain to convey motion to the roUeias 
from the fly-wheel^ as also some self-acting contrivance 
to stop the rollers from giving out more attenuailed 
roving than was desirad. Haergreai^^' spinning-jeniq^ 
Wd spread through a circuit of forty miles in extent^ 
TOimd Manchester, including Blackbur^ Oldham, 
Ashton, and Stockport, so as to supersede the single 
spindle wheel of these districts; but after Orompton^ 
^onde became known, the lenny was rapidk^ laid aaide. 
Up to the y«ar 1783, there were 2, in Mr. Kea. 
nedy's opiiuon, one thousand spindles in ^stenae 
*iipon Crompton's construction. Soon after the cqpeas^ 
ing up 'of Arkwright's patent, the ^pveparation 
machines included in it became available to the Jbradb?, 
'Bud gave mule s|Hinning an eacferaosdinary derdop- 

tBBBtit, 

Among .the co-operative tdds of this time was idas 
bitty, a Gondbination of the jmmy and tiie mnk^ 
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trilled by a person at 8toekp(»*t^ to whom the jenny 
spinners gate a premium for his ingenuity. 

Fig. 20 is a per^eeti^e view of the fidxtbbing-'biliy 
in QOfmnon usa A, A is the wooden irame^ wifhiii 
which is the moveable carriage, D, D, which runs upon 
the lower side rails at a^ a, on friction wheels^ 1, % to 
make it glide more easily backwards and forwards 
from one end of the frame to the other. The carriage 
contaiiKs a number of steel spindles, marked 3, 3, which 
reocave a rapid rotation from a long cylinder, F^ by 
means of jeparate cords passing round ^he pulley or 
whoii of each spindle ; the cylinder F is a long dnnn 
of tin plate, which extmds across the whole breadth 
of the carriage. * The spindles are placed in a franae^ 
80 as to stand Jiearly upright, at about four inches 
apart; their lower ends are pointed 'COittcaDy, they 
turn in brass sockets^ called steps, :and are retained in 
their position by a smaller collar of brass for each^ 
iirhich embraces the spindle about the middle of its 
length ; the uppa* half of each spindle projects above 
the frame. The drum lies horizontally before the 
spindles, with its centre a little k>wer than the line of 
the whorls ; the drum receives motion l^ m pulley at 
one end, with an endless band from a wheel E, made 
like the large domestic wheel formerly used in spinning 
wool by hand, and of similar dimensions. The wheel 
is plai^ on the outside of ihe .main frame of ihe 
machine, having its axle supported by upright standi 
ards^ erected from the carnage D ; and it is turned 
by the spianer placed at Q, with his right hand 
applied to a winch (as plainly dlH>wn in the^drawragju 
lliis gives motion to the drum^and tiierehy eaosea 
the flpbidks to sevdve with gmat vek>oity. 

N 2 
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Each spindle receives a soft slab or slubbing, which 
comes through beneath a wooden roUer, C,C, at one 
end of the frame ; this is the so much talked of billy- 
roller ; the slabs thence proceed to the row of spindles 
standing in the carriage^ so that they are extended in 
a nearly horizontal plane^ advancing to, and receding 
from, the roller C, so as to extend any required length 
of stubbing in any degree. 

The cardings of wool which are to be spun into slub- 
bings are laid straight, side by side, upon an endless 
cloth, which is strained in a slanting position between 
two horizontal rollers, of which one, B^ is shown in 
the figure. One card-end is allotted to each spindle, 
and the number of spindles may vary' from fifty to one 
hundred in one machine. The roller C rests on the 
card-ends, which move with the cloth, and as it sdiould 
press very gently, it is made of light wood ; immediately 
in front of this roller there is a horizontal wooden rail, 
6, or long bar, with another beneath it, fitted to each 
other, across the frame. The card-end is conducted be- 
tween these two rails, the upper or movable. one being 
raised to let it through; when this bar. is again .let 
down it pinches the card-end fast, and hence this cloven 
mechanism is called the clasp ; it is precisely what was 
originally used by Hargreaves in his cotton-jenny. 
. The upper or moveable rail G is guided between 
sliders, and a wire, 7, descends from it to a! lever, 6. 
When the 'carriage .D is wheeled close home to the 
end of the machine, a wheel, 5, lifts up the end fi of 
the lever, and this, by the wire 7, raises the upper rail 
G/ so as to open the clasp and release all the card-ends. 
In this st^te of things if the carriage be drawn back 
from the clasp-bar, it will necessarily pull the card-ends 
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forward on their inclined plane. There is a small 
catch which receives the npper bar^ Gy of the clasp, 
and keeps it from foQing till the caifriage has receded 
to a certain distance, aod has drawn out about eight 
inches in length of the card-ends; a stop on the car-f 
riage then comes against the eatch and withdraws it, 
so as to allow the upper rail to fall and pinch the card- 
end, while the carriage eontinuea to recede^ drawing 
out or stretching that portion of the roll which is be- 
tween the clasp and the spindle. Meanwhile the wheel 
has been turned to keep the spindles in matiaa, and 
to give the proper twist to the card-ends in proportion 
as they are extended, in order to prevent them from 
breaking. 

It might be supposed that the sfaibbiug^ t&feads 
would be apt to coil round the spindles, but as ihey 
proceed in a somewhat slantmg direction firom tibe dasp, 
they merely receive a twisting motion, always slipping 
over the points of the spindles without being wofond upon 
them. Whenever the slui»ber has given a due degree 
of twist to the rovings, he prepares to wind them upon 
the spindles in a conical shape, by pressing down 
with his left hand the faller-wire 8, so as to bear them 
away from the points of tile spuidle» and place them 
opposite to their middle part. He now causes the 
spiodiieS' to revolve slowly, and at. the same time pushes 
in the c»cri£^e, so as to wind the sfaibbing upon the 
spindles into a conical' eop^ 

The wire 8 is^madietoregulate'thewinding-onofthis 
whole row of slubt>iiig|9h at oisee, and is placed at the 
proper depression for thfs purpose, by its connexion 
with the horizontal rail 4, which turns on pivots at its 
ends in brasses fixed on the standards, which rise from 



THS FACmORT STSIHUI. 271 

the carriage D ; by turning this sail on its pivots 1^ 
wm 8 is raised or lowered to any desired degree ; the 
shibber, seizing the rail 4 with his left hand, therebjF 
draws the: carriage oat» but^ on its return^, he depresses 
the fiJler-wive at the same time that he pushes the 
carriage before him. 

As the esffd-ends are exceedingly tender^ they would 
readily draw out or bmak by friction if dragged up the 
inclined plane. To save the necessity of this traction, 
accord is applied round a groove in the middle part 
of the upper roller^ and, after passing over proper pulr 
l^s,. as. shown in the figure, it has a weight suspended 
at the one end^ and another, but smaller, at the other ; 
the small weight, serves merely to keep the rope 
stretched, but the large weight tends to turn the rollers 
wkh their endless cloth or apron round in such a 
direction as to bring forward the card-ends without 
putting any strain upon them. Every time that the 
carriage is pushed home, the large weight gets wound 
up by a piece of wood projecting from the carriage, smd 
seizing a knot in the cord at the part which lies hori«- 
zontaUy ; this pushes the cord back a certain distance, 
se> as to draw up the great weight, while the endless 
clfidi cannot run backwards, by reason, of a ratchet 
and click at the end of one of its rollers; the rope, 
thereforer slips round upon the roller. When the car* 
riage retires^ the greater weight turns the roller and 
advances the endless apron, so as to deliver the card- 
ends at the same, vaiat as the carriage, by coming eut, 
takes them ap ; but when the proper quantity m delb 
vexed, the knot in the rope arrives at a fixed stop 
which does not permit it to move any fiaurther, and at 
the same instant the^ oiler 5 quits the lever 6> and 
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allowstlieopperrail^G, of theclaspto fall, and pinch 
the card-end fast; the iriieel £ being then put in mo- 
tion makes the spindles revolve, and the carriage being 
drawn out extends the slubbings while under the in- 
fluence of twisting. In winding-on of the slubbingsi, 
the operative must take care to push in the carriage 
and to turn the wheel round at such rates that the 
spindles will not take up faster than the carriage 
moves on its railway. 

Thus the essence of Crompton*s invention, which 
was the carriage, became of the greatest importance 
towards other constructions; as also (when modified in 
the billy) to the original machine itself, though not 
primarily intended for this purpose. The long tin- 
roller, as seen in the jenny and the billy, being diflScult 
to make with the requisite truth of motion for the mule, 
was replaced by a series of upright drums mounted in 
the carriage. 

The art of spinning with Crompton*s machine soon 
became widely known among work people of all 
descriptions, from the higher wages which it procured 
above those of other artisans; such as shoe-makers, 
joiners, hatters, &c.; many of whom were thereby in— 
duced to change their employment, and to become 
mule spinners. Hence it happened, among this motley 
gang, that if any thing went amiss with their machine, 
each of them endeavoured to supply the deficiency 
with some expedient borrowed from his former trade ; 
the smith introduced a piece of iron, the shoemaker had 
roeourso to leather, and the hatter to felt; whereby 
valuable suggestions were obtained. The roving 
department was, however, for some time a distinct/ 
business in the hands of those who jjbssessed Arkwright's : 
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^stem of carding atid roving machines^ by whom the 
roove was sold to the hand-mule spinners. 

Mr. Arkwright had commenced his operations at Not- 
tingham^ because he could there obtain tranquillity to 
work and a demand for his compact yarn in the stocking 
tirade. The whole produce of his machines was for 
some time absorbed in hosiery. The yam for. this 
fabric requires to be particularly smooth and equal> in 
order to pass readily through the needles of the 
stocking frame. To ensure its possessing this quality 
in the highest degree^ it is spim from two rovings in 
place of the one used for calico warp ; and is hence 
called double spun twist. The introduction of the fine 
article by Messrs. Need and Strutt produced a . vast 
improvement in the stocking manufacture ; it super- 
seded completely the hand spun yarn, . and it pror 
duced stockings which supplanted the thread ones 
previously in vogue. 

The oldest cotton mill in Manchester is that on 
Shude Hill, which was erected about the year 1780, 
by Messrs. Arkwright, Simpson, and Whitenburgh; 
being one of the numerous speculations into which the. 
active author of the factory system entered. It was 
remarkable for its motive power, which was a hydraulic 
wheel furnished with water by a single-stroke atmo- 
spheric pumping steam-engine. 

In his valuable paper on the rise and progress of 
the cotton trade, Mr. Kennedy justly remarks that 
the introduction of Watt's admirable steam-engine 
imparted new life to this business. Its inexhaustible 
power and uniform regularity of motion supplied 
what was most urgently wanted at the time ; and the 
scientific principles and excellent workmanship dis- 

n3 
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jisyeA in its eoaotraeltioii^ led thorn wko wete* in^ 
terested in thi» trade to make nuoiy and graat im* 
pnweiaeiiiv in thenr iwaclwiWRf audi apparatus for 
YileBAmgydsftiagrWai. piinliitg, as weU as for spin-* 
ning. Had it nxit been for tlua mw aocessicm 4if 
pofvirer' and seieiitific meclnuiisni, the cottdn tracks 
wonld haTB been stunted in its growtk> and> eompaved 
with its pmsant stata^ nntfit hsnre beeome an object of 
only minor importance in a national point of view;.'*' 

The first insboiee ef the appUcation of steam to 
cetton spinning was at Paepplewick, in Nottingham* 
shire, where Bookon and Watt erected an enginer in 
1785^ for the spirited proprietors Messrs. Robinson. 
In 1787^ A%j erected one engine f<xr Messrs. Pul% 
cotton spinners^ at Warringten, and dkree others in 
Nottingham. Hitherto the hosiery trade gave the 
principal demand for power-spun cotton. It was not 
till 1789^ that the calico trade of Manchester gave 
birth to a factory moved by steam^ when Mr. Drink- 
water mounted a handsome mill with one of Watt's 
engines. In 1790 Sir Richard Arkwrigfat followed 
his example^ in a mill erected at Nottinghant. The 
same year a second engine, for cotton spinnings was 
fitted up in Manchester, for Mr. Simpson, and also at 
Papplewick for Messrs. Robinson. It ought to be 
mentioned that Sir Richard had tried steam power at 
an earlier period, but, out of an ill-judged economy, 
he had adopted Newcomen's machines, rendered rota- 
tory by a heavy fly-wheel ; but seeing his error, he 
replaced them by engines of Watt's construction. 

The following detailed narrative of the successive im- 

* Afemoirt of the lAterary and PhilotopMcai Society of JUcnchetter 
?ol* iii., 2d leiiei* 
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piMMBfiBtar ia m«la*«pkiiiiiig^ dcawm up by one of its. 
gieoUial: masters^ both ia^eory ttd practio^ will be 
p^bised with much inteceab bjaJl wha lov^to^traeffthfl^ 
mi^ty strasHUB ef «ar fisustory wealth up to theu: fisun- 
taiA head : — (^Set (dse. Muie.Spinmngy i^L m p. 148^1. 

''The introductaoa q£ laetal rollecs^ and doekworii* 
soon eoftbled the mute ta be esetended to a cenaidembler 
laagth» up to 100 or 130; spindles^ but this coEbensiaB. 
again was soon at its Umit. The tia rellers^ whiefe 
ymnt diffieidt to make, being; p<Hiderou8 and of great 
vibration^ another eontrivance was produced to obviaie 
tim, iiie(Hiv^enee»< viz. by plaining vertical cyfinders or- 
dams in theearriagp. The first attempt was made^ 
aa above staledj, by Baker of Bury. 

" Originally he placed upright puUies in the car- 
riage- with nieks to carry six or eight spiadles, with 
tha rimrband passing over a pulley upon the vertical 
shaft, so placed as to give motioa to them ; this waa 
soon extended to a. cylinder or drum as it is now 
called^ (first made in wood, then in tin,) to embrace 
twenty-four to thirty spindles, the wharves being put 
on like the strings of a harp to embrace the whole 
breadth of the drum^ By this means the carriage 
was soon extended to a much greater length, and the 
better construction of the rollers and their fixtures on 
the beam, facilitated the enlargement of the whole 
machine. The greatest improvement was the giving 
motion to the rollers by a diagonal shaft from the rim 
to the rollers, which dropped out of geer at the rim 
when the rollers weie to stop. This was also a con^ 
trivance of Baker.* By this time, (1786,) there was 

• <^ Th«t l)«fQ)ted geer wft» a& tfait tioM loedfl of wood, probably 
cut by his own pocket knife« 
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a great variety of methods for measuring the number 
of revolutions of the front rollers^ in order to give out 
the required length before the stretching commenced. 

'* James Hargreaves of Toddington contrived the 
first method of bringing out the carriage^ by a very 
ingenious invention. It consisted of a parallel scroll^ 
with a small conical one attached to the same^ for the 
band^ connected with the carriage^ to wind upon; the 
whole deriving its motion from the wheel axis« Of 
course there were many contrivances to effect the same 
purpose^ such as a wheel with a pulley upon it, which 
was forced into a toothed wheel upon the front roller, 
with a band upon the pulley connected with the 
carriage, which produced a similar effect, and was 
disengaged when the rollers were stopped. This was 
continued for some time ; the spinner completing the 
second draw by the hand and knee, which was more 
or less, according to the fineness he was spinning. 

"The difficulty of obtaining rollers,* spindles, in 
short all the metal parts of these machines, and the 
preparing machinery for rovings, added to the want of 
experienced workmen of every kind, retarded the 
progress of the spinning trade much less than might 
be supposed. The fear of over-production then existed, 
and did exist afterwards from time to time, which 
caused a suspension of increase of means, and some* 
times even a diminution of produce by the means that 
were in existence. This is the case with every infant 
trade or manufacture; an obstinate resistance to a 
reduction of prices existing, until some enterprising 

* '* Spindles were obtained from the manufacturers of wool- combs, 
and heckles for dreBBing flax, for the machines of both Hargreaves 
and Crompton. 
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Spirit attempts to meet the market by some simplifi- 
cation^ and better arrangement of the means of pro- 
duction, so as to enable the individual to offer the 
article produced at a lower price. This principle will 
hold in all our manufactures, and in such seasons of 
depression^ the greatest improvements have always 
been made. 

« ''.It would be vain to enumerate all the little 
additions to Crompton's original machine; also, as 
they arose so much out of one another, it is impossible, 
to give to every claimant, what is exactly his due for 
improvements.* It is therefore only necessary to > 
mention those who have well authenticated claims to 
the addition of parts of great importance to the 
machine. But the circumstance of the interval being 
very short, in making the machine tolerably correct, 
shews that many heads must have been at work. What 
led to the enlargement and the forming of the parts of 
tjie mule, with . additional strength and accuracy, was 
the application of artificial power, which was first in- 
troduced in 1790, by Mr. Kelly, of Glasgow,f formerly 
of the Lanark Mills. The way in which Kelly applied 
this artificial power to the usual hand-mule, was> 
simply by a loose pulley, to which a catch was 
attached, which could be made at pleasure to seize 
another catch fixed to the axis; on this axis was placed 

• *< The Toyin^making then became a distinct business, and in this 
state the cotton was sold to the little spinners. This was common 
till power was applied to the turning of the mule. Mills were then 
built of a suitable width, and in the course of a few years the hand- 
mule was entirely superseded. 

f *' Two years after this, he took a patent for a self-acting mule.— 

See his letter to me, January 8th, 1829, in the Encyclopedia Britan- 
mciu 
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a sowwr wUeh. worked into* a wheel, tlie mmhw of 
whoie teeth ggrwaed the mnBbar of rerrolutioai of tha 
nm, by dieeagaging the eope front the fait to tbelooee 
pdley. ImmedieAely. after the iotsoduetioii of thia 
power, Mr. Wrig^, an ingemout macfaiae maker of 
Maiiebesterr anapprentiee and workmeaof Sir R Arkr 
Wright's, constructed the double mule, embmcing the. 
advantages of Kelly's application ef artificial power. 
The double mule was constructed by placing the rim 
in the middle of the fiwne orrollersi i bdiievehe had 
fisHT hundred spindles inthn mule^ and his experiment 
of iti success wee with a hors^-gin or mill,, so that 
Wright's double mule gradually superseded the use ef 
the single mule; as, by his manner of placing them» 
the i^nner oeukl superintend and opeiate upon fimc 
times the quantity of spmdles, compared with the 
former method** 

'' A few years after this, Benjamin Butler, of Bolton^, 
dispensed with the framing of the rim or wheel, 
eHtended the axis to the middle of the roller-beam, 
and connected it by geering with a little coupling shaft;, 
which the front roller coupled each way. The shafik 
or axis of the rim was engaged and disengaged every 
stretch, to enable the rim to eflbct the necessary revolu- 
tions of the spindle to complete the thread To put 
up the spun thread, he attached a small rim to the 
carriage about the middle of it, and brought the drum- 
band over it ; thus the little rim was connected with 
that band which gave motion to the spindles, and had 
a handle upon it, by which the spinner could govern 

* " The iqaariog band, tboogh iniigniflcMit in itielf, wm of no 
little importanco to the mule* It acta liJce a parallel rule in guiding 
out the carriage. 



tbs spisdiaF in tha act of wrappings up the tliMacL 
TUs was eaUed the fimnyr wheel or mule^ bu« sinee 
that tioM^Tarioiis modlficatioiis of this kind have been 
eHHrtrueted by8u€ttas»ire aptbanshr AbiMit 1790; the 
BBBsIia trade raeeiVvd a gieat stiinidu» at Stoc^port^ 
fnw tbe efforts of the late Samuei Oldkorow^ whose 
spirit of enterprke CTtended this branch of our maim^ 
fitttne; He took new gpoond by copying some of the: 
&bvv0s imported from India^ which at that time sup- 
plied this kingdom with all the finer fabrics, andr 
whidi the mule spun yam alone eould imitate; 

" He was very sueeessftil in carrying on the mg^nous 
pKOcesses which he had devised; but the Frendf 
i^ffpolotion creating a panic and general stagnatimi for 
» time, he abandoned tUs branch of the trade, and 
betook himself to Ms ls»*ge wa£ter-mill al MeUor, which 
was built in the year 1790; On his retiring from th« 
manuiacttHing of fine mnsfin, Messrs. Horrocks> who 
had just established themselves at Preston as mule 
spinners, took up what he had laid down. They 
beeame extensive manufectttrers of cloth, similar to 
that made by Oldknow, and supplied the same market,^ 
London. This gave a new stimulus in that district, 
and immediately upon the subsiding of the panic 
caused by the French revoluticHi, a market sprung up 
on the Continent for yams of all kinds,, but principally 
for muslin yams, up to the highest numbers that could 
be produced. This gave a general stimulus all 
tlu»ugh the kingdom, and Watt's and Savary's steam- 
engine supplied power for the mule spinner, which was 
soon generally embraced instead of Kelly's application 
of water power, the use of which can only be local. 

^The mule spimiing now took the lead, and became 
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important and extensire. The profits being very con* 
siderable the increase was rapid. It was not until 
1793 that any attempts were made in spinning fine 
3rams^ say from 100 hanks upwards, by power, when. 
I observed the process very carefully. The rollers, 
according to the fineness of the thread, would only 
admit of a certain velocity per minute, for instance, 
with 200^ the rollers could only go at the rate of 
twenty-five or twenty-six per minute, and the spindle 
about 1,200. But when the rollers ceased to move, 
then the spindle was accelerated by the spinner to 
nearly double its former speed* In what manner the 
acceleration of the speed of the spindle might be 
effected by machinery without the aid of the spinner, 
was suggested to me, by observing in Mr. Watt's, 
steam engine^ that one revolution of the beam, (if I 
may use the expression,) acting upon the fly-wheel by 
means of the sun and planet wheel, produced a double 
velocity. 

** The difiSculty, however, of making the necessary 
apparatus at that time, induced me to use the more 
complicated method of four wheels of unequal sizes 
for producing the same effect. The description is 
as follows: — ^Two of the wheels were less and two 
larger ; upon the rim-axis were placed one of the small 
and one of the large, and the two others were fixed in 
a frame which carried the axis upon which they were 
placed, and which had a shank or axis growing to it. 
lliis was placed in a vertical position^ so that when the 
carriage was put up, an arm projecting from this ver- 
tical shank was connected by a wire with a catch which 
kept the lying shaft that turned the rollers in geer. In 
the elongating process the smaller wheel was in contact 
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with the larger wheel upon the rim^ but when, by the 
disengagement of the catch, the rollers became still or 
stationary, at that moment the larger wheel, by means 
of a weight, came in contact with the lesser wheel upon 
the rim or axis, to which it communicated a double' 
velocity. The shaft with its large and small wheels 
working alternately, had a pulley with a catch upon 
it, and was driven by the mill work, and was forced 
into a corresponding catch upon the said little shaft 
when the mule was to be set in motion by the steam 
power (the power in this instance was Savary's). 
There was a worm upon the rim axis with a wheel 
upon it, the number of whose teeth determined the 
revolutions of the rim, as described in Kelly's single < 
speed. 

" The second drawing, which had generally been 
performed by hand, had also to be performed by 
the machine itself. This had been done in . a few 
instances before power had been applied. From the 
simplest of these methods I took the hint ; by driving 
a shaft from the rim, by a strap from a smaU puUey 
upon the rim-axis, and a large one upon the little axis, 
which had a small pinion upon it; so that when the 
drawing-out wheel and band were disengaged from 
the front roller, they fell back into the little pinion, 
^ose axis was revolving at a very slow speed, and' 
consequently gave a much slower speed to the second - 
stretch or draw, (as it was called,) the speed of which 
was more or less according to the numbers to be^ 
spun. Messrs. A. & G. Murray at that time (like 
myself and partners) were machine makers, and to a. 
small extent were engaged in fine spinning by hand. 
They fitted up, on the principle described, a few pairs of. 
hand mules, which they had previously made, wherein* 
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tbey adbpted these eontriTaiiees, far one of their cas- 
temeis ia Derbyriiire, who had artificial power. 

^ Mr. Drinkwater^ of Manchester^ was the moat 
extensiye fine spinner st the time of which I speak*. 
He wa»one of the early water spinners^ and in possesion: 
of the most perfect system of roving making. His 
large mill in Piccadilly was filled with mules of 144. 
spindles^ eac^ of which was worked by men's hands. 

" Mr. Owen was then his manager^ and they came 
to. see the new machine in 1793* They approved of it^ 
and thought it practieaL Mr. Humphries^ of Glasgow, 
who was ai good meehanic^ and sueceeded Mr. Owen 
as manager, also approved of the scheme, and got 
instructions to apply this system of power to his fine 
work produced by the mules in Piccadilly mill ; . and, 
to make its advantages available, he coupled these 144 
together, so that he saved one-half of the steam 
geering, and obtained a reduction in the price of 
spinning, the spinner having double the number of 
spindles to operate upon* Mr. H. made an improve- 
ment in the four wheels already described, by keeping 
them always in geer with a loose clutch betwe^o. the 
two wheels on the rim shaft, which was alternately 
fastening the little driving wheel, and then relieving il: 
and fastening the larger, which accelerated the speed 
of the rim, with a loose pulley as already described in 
my first This prevailed for some years, when I 
thought that this might be simplified, which was done 
by adopting three puUies, namely one on the small 
wheel, and another mi the larger wheels with a loose 
pulley ; and by removing the driving straps which waa 
on the loose pulley when the mule was at rest, to tha 
pulley on the soaiaUer wheel when the rollers were \xm 
WGxk. Then the strap was removed to the pulley «n 
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the Wger wheelr which accelerated the rim and 
spindlesb until the thread was completed, and the 
strap being rermQYed to the loose pulley, the whole 
machine came to rest, and the thread was put up bjr 
the spinner m the ordinary way.. I was now able to 
construct the sun aad planet wheel fer the acceleratioa 
of the speed of the spindle^ which was as follows : — ^the 
siin and pk^net wheel had only two wheels and one 
pulley, with a clutch that fas^ned the sun wheel, when 
the accelerated motion was required. Many other 
modifications* were introduced, but the four wheels 
prevailed, soma of which for convenience I constructed 
by making them bevils, and placing their axes verti* 
caUy to get motion from an upright shaft, which pro- 
duced the same effect as the spur wheels. This was 
suggested to me by Mr. Lee of Salford, and I made 
him a model of one in 1800. 

« Having thua briefly explained the principal modin 
ficationa of fine spinning by power ; 1 have only to. 
add, that they produced a great change in the value 
of the fine yarn, and, consequently, a great extension o£ 
its use. The Scotch ia Lanarkshire and Renfrewshire^ 
being long in the habit of weaving fine cambric from: 
flax yam and silk gauzes, had also turned their hands 
to the manu&cture of fine cotton fabrics., principally 
from the fine yarns produced by Hargreaves's, and 
other subsequent machines. The Lancashire manur 
faeturers followed them in the thicker and firmec 
fabrics.."* 

What a warning voice does the &te of Hargreaves 

* A Brief Memoir of Samuel Crompton, by John Kennedy, Eisq^ 
Btod h^RoB The Litemry and Philosopliical Society of Mancfaeftter> 
Fa&niaiy 200, I830* 
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and Crompton send forth to inventors and improvers of 
the useful arts ! how strongly does it justify the sound • 
sense and self-respecting energy of Arkwright ! Until 
man^ the slave of selfishness^ be regenerated by the 
spirit of Christian philanthropy^ it is folly akin to 
fatuity for an industrious operative to surrender to- 
the comparatively rich> without a fair equivalent^ the' 
fruits of his ingenious toils in hopes of requital from 
the world at large. How absurd such expectations, are, . 
we daily see exemplified in the scandalous effrontery 
with which avarice appropriates to its insatiable desires 
discoveries which its dark spirit could never have 
elicited^ acting in defiance, not merely of honour and 
honesty, but of the most positive sanctions of law. 
What shabby tricks, nay, what infamous perjury does - 
not almost every case of patent litigation display ! 

No contrivance was better entitled to the reward 
of an exclusive privilege for a certain number of years 
than the mule of Crompton. How many individuals, 
far his inferior in mechanical, moral, and intellectual 
merit, has it enriched ! Had he received but 1^. per 
annum for each spindle worked on his elegant plan 
during fourteen years, a contribution which no honest 
manufacturer should have grudged, such an income 
would have been placed at the disposal of the worthy 
contriver, as, while it provided him with a dignified 
independence, would have done honour to his compa- 
triots, and have encouraged genius in every coming age. 
It is, in fact, as much for the interest of society, to pro- 
tect property in invention, as under any other form. 

Some idea may be had of the pecuniary value of 
Crompton's machine, even in its rudest state, from the 
following facts: — Immediately on completing it, in- 
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1775> he. obtained 14^. per pound for the mere pre- 
paration and spinning [o( No. 40, whereas, in 1833, 
a p6und of No. 40 mule-weft could be bought for 1*. 
altogether, of which the cottonwool cost 8d., leaving 
only 4d. for spinning. The price now paid for spinning 
one pound of cotton into thirty-six hanks weft, and re- 
.turning one pound of yarn, (there being one ounce and 
a half waste per pound,) is only five pence /♦ A short 
time after the above date, Crompton was paid £15^. 
•for spinning a pound of yam. No. 60, and at the rate 
of £2 2s. a-pound for a small experimental quantity 
of No. 80; in 1786, 10^. a-pound were paid for the 
mere spinning, exclusive of the preparation, of No. 
100, but in 1790 the price fell to less than 4^.; about 
8d. per pound is now paid for the spinning and pre- 
paration of such yarn. 

The first water-mill erected in Ireland for spinning 
cotton twist was built in the neighbourhood of Belfast. 
•In the year 1771, at which time there was not a single 
cotton-loom in the whole north of Ireland, the late 
Robert Joy conceived the scheme of introducing into 
that then desponding kingdom the cotton manufacture, 
which has proved a source of industry and consider- 
able opulence to the sister island. Having, in con- 
junction with Thomas M'Cabe, suggested that the 
spinning of cotton yarn might, as an introductory step 
to the establishment of the manufacture, be a fit and 
profitable employment for the children in the Belfast 
poor-house, several of them were set to work on the 
common wheel ; but the novel machinery in England, 
giving that country so great a superiority, it was 

^ * Ifr. George Smith— ^Committee on Manufeictiires, p. 569. 
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found that no benefit could be gained witiiout tlie 
introdiM^tion of it there. A spinning machine was 
therefore made in Belfast, under the dixection of Mi*. 
N. Giimshaw, cotton and linen printer from England, 
who had some time before settled in Irdand; and 
-shortly after, an experienced spinner was brought 
over by Mr. Joy, from Scotland, to hBtmct the chil- 
dren in the poor house; alsoi, under the same directitm, 
.and at the expense of ihe gentlemen mentioned, a 
'cavding machine was erected at Mr. Grimshaw's, to 
go by water, which was afterwards remored to the 
poor house, and wrought by hand. A firm was now 
.formed of the origmal projectors and others, under'difi 
name of Joys, M'Cabe, and M'Oracken, who con- 
tracted with the same charitaUe institution for the 
employment of a number of its children, as well ^as 
for the use of its vacant rooms. They also dispatched 
JBL skilful mechanic to England, who, at personal risk 
3nd considerable eicpenBe, procured a minute know* 
Jedge of the improved machinery there, which the pn>*- 
cprietors and inventors wished to ha^e kept secret frcm 
the continent as well as Ireland. But so far from 
confining their hopes ol gain to thenoselves, these 
gentlemen encouraged the public to avail itself of their 
improvements 4 they exposed the machineiry to open 
view, permitted numbers even from distant parts to he 
.taught in their apartmente, without any char^ f(xr such 
indulgence, and promoted the progiess of the .manifr- 
/hcture of cottons, dimities, vcai Marseilles-quiltiiig, 
.equally by example and lUBtruction. These exertiaot 
m&re in time followed on an enlarged :seale by Messm. 
Nathaniel Wilson and Nicholas Grimshaw; to the ta- 
lent^ pj^perty, and adventurous .spuat of Jthe former 
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vOf these gendemen^ and fo the {uractical knewledgi^ 
gBniuB, and industry of the latter^ Ireland stands very 
highly indebted. The first mill for spiniimg twist by 
"Water there was built by them in the year 1784^ from 
•which year the Irish cotton manufactures were con- 
sidered to be firody established. 

In the year 1800, only twenty-three years from the 
(Origin of the enterprise by Joy and M^Cabe, it 'ap- 
peared in evidence before Parliament that the cottaa 
unmufacture which they had thus introduced gave eni- 
ploymentto 13^500 working people, and including aU 
manner of persons, occupied in various ways, to 37>000, 
within a circuit of only ten miles, but comprehending 
'Within its bounds the towns of Belfast and Lisbuni. 
In less than ten years from dieir first introductiaa 
into the country, sevend thousand looms were enn 
ployed in the manfacture of cotton in the towns cf 
BeHast, Lisbum, and Hillsborough; at present there 
«ve eight very large cotton milk in Bel&i^ and its 
immediate vicinity, and seven otibers in different 
iwighbouring towns ; and, although it be difficult to 
jBstimate the number of hands engaged in these milk, 
it is calculated Ihat those in and About Bel£Eist, ^ve 
^employment to 30,000 individuals.* 

At the period of the remarkabk develqpment of 
Ihe cotton trade in 1787» it happened, unluokily for 
tdie British manu&cturOTs, that the East India Coin^ 
pany had a very great stock of piece goods in their 
warehouses, vvhich caused a general deprodatkm of 
iheir value; the manu&ctnrers became alxrmed, 
and presented to the Ck»&mittee of the Privy CwiwcSL 
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for Trade a memorial^ charging the said Company 
with having augmented the quantity of their im- 
ports of cotton fabrics^ and with lowering their prices, 
in order to ruin the home estabUshments/ and destroy 
British industry in favour of their subjects in Hindos- 
tan and of their European commerce. 

The accusation being transmitted by the Committee 
of the Privy Council to the Company, it received so 
complete an answer as to convince the Committee that 
if any restrictions were imposed on the Company's 
sales, their trade would be thrown into the hands of 
foreigners, a^d thereby give occasion to very extensive 
smuggling for home consumption. And, indeed, when 
we consider that these East India goods were always 
sold by public auction, it is evident that the demand 
must regulate the price, which is fixed by the buyers 
themselves, for the Company would always take the 
highest price they could obtain. Neither was the glut of 
goods which now overwhelmed the market, and pressed 
so hard upon the manufacturers of small capital, 
^permanently hurtful to the cotton trade, but, on the coxi- 
.trary, of the greatest eventual advantage, for it caused 
a vast number of new channels of sale and consump- 
tion to be opened, thus diffusing a taste for those fine 
fabrics in the remotest villages of the kingdom, where 
they had been quite unknown before. Hence the 
way was paved for a widely extended demand for the 
productions of both the Britbh and the Indian work- 
shops, by which the regular sales were increased 
twenty-fold. Women of all ranks, from the highest to 
the lowest/ began to. be cbthed in British cotton 
manufactures, from the muslin cap upon the crown of 
their head to the stclcking under the sole of their foot 



^ 
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The taste and skill of the calico printers kept pace 
with the ingenuity of the spinners and weavers, and 
produced patterns of coloured goods^ exceeding in 
beauty and durability of wear every tiling imported 
from the East. 

On occasion of the abovementioned panic a pamph- 
let was published^ to warn the country of its danger 
from the competition of the East Indies in the cotton 
trade. Tlie author of this work seems as a partisan 
to have greatly exaggerated the extent of the busi- 
ness at the time, and must therefore be followed with 
many modifications. He states that about the year 
1768 the whole cotton trade of Great Britain did not 
return £200,000 to the country for the raw material, 
combined with the labour of the people, and that before 
the introduction of the jenny and water twist-machines 
the production of the single-thread wheel could not 
exceed that of 50,000 spindles. Here he certainly un- 
derrates the extent of the manufacture, for at the 
period in question 4,000,000 lbs. of cotton wool were 
consumed per annum, and their value must have been 
more than doubled by labour, constituting a total value 
of at least £500,000. 

In 1787 the number of cotton spinning-mills in Eng- 
land and Wales is rated by the pamphlet writer at 145, 
and tlieir cost at £7 1 5,000, an amount much beyond 
the truth ; for, though many mills were worth more than 
£5,600, yet that sum certainly far exceeded their ave- 
rage value. There were said to be at the same time 
550 mule frames and 20,700 jennies, containing, toge- 
ther with the water-twist frames, 1,951,000 spindles, 
the cost of which, and of the auxiliary machinery, was 
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reekfoned to hare been at least £285,000, «onstiiiitiiig 
a total value vested in spinmng mills of £1,000X)0Q 
sterling. 

These establisliments, when in full activity, were esti- 
mated by him to be capable of producing as much cottxm^ 
yam as 1,000,000 persons could spin when diligently 
employed at the domestic wheel; yet, instead of dimi« 
nishing the occupations of the people, as had been 
apprehended, they gave vast numbers ihe means of a 
comfortable liveUhood, 

Spinning and its subsidiary labours gave employ- 
ment, according to the same pamphleteer, to 

26,000 men, 31,000 women, and 55,000 cfaildren ; 
Weaving, calico-printing, &c., gave employment to 

133,000 men, 59,000 women, and 48,000 children : 

making an aggregate oS 

159,000 men, 90,000 women, and 101,000 diildreo ;] 

or of 350,000 individuals altogether. 

If we take one-hulf of the above mtmbers toe ^hail 
he tolerably near the truth, 

THie cottonwool imported in the year 1787 amounted 
to 23,250,268 lbs., whereas in 1781 it was little more 
than 5,000,000. The cotton consumed in the manu- 
factures of 1787 was of the following descriptions : — 

British West India . estimated at 6,600,000 lbs. 

French and Spanish Colonies . . 6,000,000 

Datch Colonies 1,700,000 

Portagttese ditto .•.••• 2,500,000 
East India, vta Oiieiid • • • • 100,000 

Smyrna and Turkey 5,700,000 

22,fi60,000 



1 
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The distribution of the raw material among the 
different manufactures was estimated to be as follows :-^ 

Gandl«-wick8 1 ,500,000 lbs. 

Hosiery 1,500,000 

Silk and linen mixbirea .. • . 2,000,000 

Fustians 6,000,000 

Calicoes and muslins • . • 11,600,000 

22,600,000 

The weight of the manufactured articles would be 
less by fully 10 per jdeaaL from waste in the ptocesaes. ' 

It is a curious fact dial mixslins were mami&ctured 
at Zurich and St Oall« in Switzerland, long before 
tliey were made in this countxy ; but, when our nmle- 
jennies came into play, they soon enaUed England to 
outstrip and crush all foreign competitors in that fine 
&bric. It has been computed that in the year 1787 
not less than 500,000 pieces of muslin, with shawls 
saad faaiidkerchie&, were produced in Great Britain. 

Muslin weaving was attempted at Paisley so long 
ago as the year 1700, but it was soon suppressed, 
in consequence of the large importations of that 
article from India. The germ, after lying dormant fin* 
eighty years, rapidly expanded into a flourishing buai* 
Hess, showing a singular aptitude in tl» people of that 
town for this ^gaat branch of the cotton tmde. 
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CHAPTER II. 

Oeneral View and Analysis of a Modem Cotton 

Factory. 

There is no textile substance whose filaments are aio 
susceptible of being spun into fine threads of uniform 
twist, strength, and diameter, as cotton wool. It de- 
rives this property from the smoothness, tenacity, 
flexibility, elasticity, peculiar length, and spiral form 
of the filaments ; hence, when a few of them are 
pulled from a heap with the fingers and thumb, they 
lay hold of and draw out many others. Were they 
much longer they could not be so readily attenuated 
into a fine thread, and were they much shorter the 
thread would be deficient in cohesion. Even the dif* 
ferences in the lengths of the cotton staple are of 
advantage in adapting them to different styles of spin* 
ning and different textures of cloth. 

If we take a tuft of cotton wool in the left hand, 
and, seizing the projecting fibres with the right, 
slowly draw them out, we shall perceive with what 
remarkable facility they glide past each other, and yet 
retain their mutual connexion, while they are extended 
and arranged in parallel lines, so as to form a little 
riband, susceptible of considerable elongation. This 
demonstration of the ductility, so to speak, of cotton 
wool, succeeds still better upon the carded fleece, in 
which the filaments have acquired a certain parallel- 
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ism ; for in this case the tiny riband^ in being drawn 
out by the fingers to a moderate lengthy may^ at the 
same time, receive a gentlo twist, to preserve its 
cohesion, till it becomes a fine thread. 

Hence we may imagine the steps to be taken or 
the mechanical processes to be pursued in cotton- 
spinning. After freeing the wool of the plant from 
all foreign substances of a lighter or a heavier nature^ 
the next thing is to arrange the filaments in lines as 
parallel as possible, then to extend them into regular 
ribands, to elongate these ribands by many successive 
draughts, doubling, quadrupling, or even octupling 
them meanwhile, so as to give them perfect equality of 
size, consistence, and texture, and at the same time to 
complete the parallelism of the fibres by undoing the 
natural convolutions they possess in ,the pod. When 
the rectilinear extension has been thus carried to the 
fineness required by the spinner, or to that compatible 
with the staple, a slight degree of torsion must accom- 
pany the further attenuation; which torsion may be 
either momentary, as in the tube roving machine, or 
permanent, as in the bobbin-and-fly frame. Finally, 
the now greatly attenuated soft thread called a fine 
raving is drawn out and twisted into finished cotton 
yam, either by continuous indefinite gradations of 
drawing and twisting, as in the throstle, or by succes- 
sive stretches and torsions of considerable lengths, at 
a time, as in the mule. 

Mechanical spinning consists in the suitable execu- 
tion of these different processes by a series of different 
machines. After the carding operation, these are 
made to act simultaneously upon a. multitude of 
ribands and spongy cords or threads by a multitude of 
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iccha ii i cal hands and fiog«FSk Hovrever 8im|de suod 
natural the above described eourae of manufacture 
nay appear to be, immmeraUe difficulties stood foar 
ages in the way of its aceomplicdiment, and so fiMrmi- 
dable w^e they as to render then' entire removal of 
late years in the cotton factories of England one of ibt 
greatest and most. hononraUe achieYements of human 
geimis. 

The modem art of spinning cotton by machinery^ 
which has long since supplanted that by the hand- 
wheel throughout civilized Europe and America^ con- 
sists of the following operations : — 

1. The clearnng and opening up or loosening tl^ 
fiocks of cotton wool^ as imported in the bags^ so as 
to separate at once the coarser and heavier impurities 
as well as those of a lighter and finer kind. 

2. The carding, which is intended to disentangle 
every tuft or knot, to remove every remaining impu- 
rity which might have eluded the previous operation, 
and finally to prepare for arranging the fibres in 
parallel lines, by laying the cotton first in a fteecy 
web, and then in a riband form. 

3. The doubling and drawing out of the card- 
ends or ribands^ in order to complete the parallelism 
of the filaments, and to equalize their quality and 
twtture. 

4. The roving operation, whereby the drawings 
made in the preceding process are greatly attenuated, 
with no more twist than is indispensable to preserve 
the uniform continuity of the spongy cords; which 
twist either remains in them, or is taken out imme- 
diately after the attenuation. 

5^ The fine r^ing and stretching come next ; the 
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former operation being eflfected by the fine bobbin-and- 
tLfHaam, tbe kfiklar hj tib^ silxetcher mule. 

& The ^fimmg O|»0ratkH!k finishes the extension and 
tyAit of thft yarn> and is done either in a continuous 
maoMer by tJie water twist and throstle> or discooti- 
•nu«ndy by the mule ; in the former the yarn is pxo* 
grtssively drawn» twisted, and wound upon the bob- 
bins; in the latter it is drawn out and twisted in 
lengths of abo%]^ 56 inches^ which are then wound all 
at esee upon the spindles^ 

7» The seventh operation is the winding, doubling, 
and ^ngeing of the yarns, to fit them for the muslin> 
the stoeking, or the bobbin-net lace manufacture. 

8. The packmg-^re^Sy for making up the yam into 
bufidks for the market^ concludes this series. 

9l To the above may be added the operations of the 
dreaaing-maehines^ and, 

10. The power-kona. 

The site of the factory cmght to be carefully selected 
in i^rence to the health of the operatives, the cheap- 
ness of provisions, the facilities of transport for the 
raw materials, and the convenience of a market for the 
moBu&ctured articles. An abundant supply of labour^ 
as well as fiiel and water for mechanical power, ought 
to be primary considerations in setting down a factory. 
It shcrald theie&urebe placed, if possible, in a populous 
village, near a met or a canal, but in a situation &ee 
iron marsdb. maliaria^ aad with such a slope to the 
voider stxeaflsk as laaef ensure the ready discharge of 
all B^s£d impmrifaies* These circumstances happily 
coBBpire m the dfamets of Stockport^ Hyde, Stayley 
Bridge, Duckenfield, Bury, Blackburn, &c., and have 
eminently favoured the rapid extension of the cotton 
manufactures for which these places are pre-eminent. 
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The situation chosen by Mr. Orrell for the factory 
represented in perspective in fig. 21 is particularly 
good. It stands about half a mile from Stockport^ in 
a beautiful meadow^ stretching along a branch of the. 
Mersey, the grand river feeder of the cotton trade of 
England. At a little distance the ground rises in 
gentle eminences, and affords a convenient knoll for 
sustaining the great chimney stalk of the boiler flues, 
sufficiently distant from the spinning factory to free it 
entirely from smoke. The mill consists of a main body, 
o, with two lateral wings, 6, 6, projecting forwards, the 
latter being appropriated to store-rooms, a counting- 
house, rooms for winding the yarn on bobbins, and 
other miscellaneous purposes. The building has six. 
floors, besides the attic story. The ground plan com- 
prehends a plot of ground 280 feet long by 200 feet 
broad, exclusive of the boiler sheds, or the low build- 
ing seen to the right hand in the perspective view.* 

The right-hand end A, plate It^ of the principal, 
building, is separated from the main body by a strong 
wall, and serves in the three lower stories for accommo- 
dating two ninety-horse steam-engines, which are sup-, 
plied with steam from a range of boilers, as above said, 
contained in a low shed, c, fig. 15, exterior to the milL. 

The three upper stories over the steam-engine gallery 
are used for unpacking, sorting, picking, cleaning, 
willowing, batting, and lapping the cotton wool. Here 
are the willow, the blowing, and the lap machines, in 
a descending order, so that the lap machine occupies 
the lowest of the three floors, being thus most judi- 

« The artist has taken a little licence in the sketch, by giving it 
seven stories instead of six. 
f See plate I> at the end of the volume. 
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ckMKtly placed on the same lerel with the preparsElion- 
room of the blinding. Ob the fourth main floor of iib» 
factory there are, in the fir^ place, a line of cardfing 
engines arranged, near, and parallel to, the windows, as 
tsihown at B, B, in the ground plan, plate I ; ami, in 
the second place, two rows of drawing frames, and two 
of bobbin-and-fly frames, in alternate lines, parallel to 
eadi other, as indicated by D, C, D, C, for the drawing 
frames, and E, E, £, E, for the bobbin-and-fly frames 
in the ground plan. The latter machines are close to 
the centre of the apartment. 

The two storks next under the preparation-room 
are occupied with throstle frames, distributed as 
shown at P, P, in the ground plan. They stand in 
pairs alongside of each other, whereby two may be 
tended by one person. These principal rooms are 280 
feet long, and nearly 50 feet wide. The two stories 
over the preparation-room, viz., the fifth and sixth 
floors frcmi the ground, are appropriated to the mule 
jennies, which are placed in pairs fronting each other, 
so that each pair may be worked by one man. Their 
mode of distribution is shown at G, 6, in the ground 
plan. The last single mule is seen standing against the 
end wall, with its head-stock projecting in the middle. 

The ground floor of the main building, as well as 
the extensive shed abutted behind it, maiked by 
N, H, H, in the plan, is devoted to the power- 
looms, the mode of placing which is plainly seen at 
H, H, H. 

The attic story accommodates the warping mills, 
and the warp dressing machines subservient to power- 
weaving. 

The winding machines, and some extra mules (self- 
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aetors), are placed in the wings ; the five windiBg 
nuLchines being in the two tap rooms of the left wiag. 

We shall briefly sum up the references in the 
ground jdan as follows : — 

A« the grand apartment for the steam-engines. 

B, the distribution of the carding engines^ the 
moving shaft or axis running in a straight line through 
thern^ with its pulleys for receiving the driving bands. 

C, C, the drawing frames. 

D, D, the jack^ or coarse bobbin-and-fly frames. 

E, E, the fine roving or bobbin-and-fly frames. 

F, the arrangement of the throstle frames^ standing 
in pairs athwart the gallery^ in the second and third 
flats. 

G, the mules are here represented by their roller 
beams, and the outlines of their head-stocks^ as placed 
in the fifth and sixth stories. 

H, the looms^ with their driving-puUeys projecting 
from the ends of their main axes. Sometimes the 
looms are placed in parallel straight lines^ with the 
rigger-puUeys of the one alternately projecting more 
than the other, to permit the free play of the driving- 
belts ; sometimes the looms are placed^ as generally 
in this engraving, alternately to the right and left^ 
by a small space^ when the pulleys may all project 
equally. The former plan is the one adopted in Mr. 
Orrell's noill. 

I» represents the cast-iron girdars which support the 
floors of this fire -proof building. 

K, K, are closets placed in each floor^ in the recesses 
of a kind of pilasters built against the outside of the 
edifice. These hollow shafts (ure joined at top by 
horizcmtal pipes^ which all tenainate in a chest con- 
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nected with the suction axes of a fan^ whereby a con* 
stant draught of air circulates up the shafts, ventilates 
the apartments^ and prevents the reflux of offensive 
effluvia from the water-closets, however careless the 
work-people may be. The tunnels towards the one 
end of the building are destined for the men — 
towards the other for the women. 

L, h, are the staircases, of a horse-shoe form, 
the interior space or shaft in the middle being used 
for the teagle or hoist, as figured and described at 
page 47, et, seq., of the '' Philosophy of Manufactures.'* 
In the posterior part of the shaft a niche or groove 
is left for the counterweight to slide in, out of the 
way of the ascending and descending platform. 

M, M, are the two porters' lodges, connected to the 
comer of each wing by a handsome iron balustrade. 
They are joined by an iron gate. 

It will be observed that the back loom-shed has 
only one story, as shown in section plate 2. 

In the ground plan of the shed, 

N represents the roofing, of wood- work. 

The rafters of the floors rest at their ends upon an 
iron plate, or shoe with edges (as it is called), for the 
girders to bear upon. 

The two steam-engines, of fully ninety-horse power 
each, operate by cranks, which stand at right angles 
upon the shaft marked a, both in the plan and section 
plates 1 and 2. In the centre, between the bear- 
ings, is a large cog-wheel, driving a smaller one upon 
the shaft marked 6 in both plates, to which the fly- 
wheel c belongs. That prime motion wheel is magnifi- 
cent, and possesses a strength equal to a strain of 300 
horses. From this shaft motion is given to the main 
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or upright shaft d in the section by two bevel-wheels, 
visible at the side and on the top of the great block of 
stone, about five tons weight, plate 2, which gives a 
solid basis to the whole moving apparatus. 

The velocity of the piston in these steam-engines is 
240 feet per minute. 

Tlie first shaft makes 44*3 revolutions per minute. 

The main upright shaft 58 • 84 ditto, ditto. 

The steam-engines make 16 strokes per minute; 
and the length of their stroke is 7 feet 6 inches. 

As the one engine exerts its maximum force when 
the other has no force at all, and as the one increases 
as the other diminishes in the course of each pair of 
strokes, the two thus co-operate in imparting an equa- 
ble impulsion to the great geering and shafts, which, 
being truly made, highly polished, and placed in 
smooth bearings of hard brass, revolve most silently 
and without those vibrations which so regularly re- 
curred in the older factories, and proved so detri- 
mental to the accurate performance of delicate spin- 
ning-frames. 

To the horizontal ramifications from the upright 
shaft any desired velocity of rotation may be given by 
duly proportioning the diameters of the bevelled wheels 
of communication between them : thus — if the wheel 
on the end of the horizontal shaft have one-half or 
one-third the diameter of the other, it will give it a 
double or a triple speed. 

In the lowest floor the second bevel-wheel above 
the stone block drives the horizontal shaft e, seen in 
the ground plan ; and thereby the horizontal shaft f, 
at right angles to the former, which runs throughout 
the length of the building, as the other did through its 
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bradth, backwards. The abaft / lies alongside of 
tbe back-window wall, near the ceiling ; and firom it 
the transverse slender shafts proceed to the right and 
left in the main building, and to the shed behind it^ 
each of them serving to drive two lines of looms. 
Tliese slender or branch shafts are mounted with 
pulleys, each of which drives four looms by four se- 
parate bands. 

In the second and third floors, where the throstles 
are placed, the shaft d is seen in the section plate to 
drive the following shafts : — 

Upon the main upright shaft, d, there are in each of 
these stories two horizontal bevel-wheels, with their 
faces fronting each other (shown plainly over d, d), by 
which are moved two smaller vertical bevel-wheels, on 
whose respective axes are two parallel shafts, one over 
each other, g, g, which traverse the whole length of 
the building. These two shafts move therefore with 
equal velocities, and in opposite directions. They 
run along the middle space of each apartment ; and 
wherever they pass the rectangular line of two throstle 
frames (as shown at F in the ground plan) they are 
each provided with a pulley ; while the steam-pulleys 
on the axes of two contiguous throstles in one line are 
placed as far apart as the two diameters of the said 
shaft-pulleys. An endless strap goes from the pulley 
of the uppermost horizontal shaft, g, rouad the steam 
or driving pulley of one throstle frame ; then up over 
the pulley of the second or lower shaft, g ; next over 
the steam-pulley of a second throstle; and, lastly, 
up to the pulley of the top shaft, g^. — See g, g-, in the 
throstle floors of the cross section, plate 2. 

In the preparation-room three horizontal shafts 
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are led pretty ckne to the ceiling, through the whc^ 
length of the building. The middle one, h, (see the. 
plaB, plate h), is driven immediately by bevel-wheels 
from the main upright shaft, d, (plate 2.) The two 
side ones, i, i, which run near the window walk, are 
driven by two horizontal shafts, which lead to these 
side shafts. The latter are mounted with pulleys, in 
correspondence with the steam-pulleys of the two 
lines of carding-engines, as seen between the cards in 
the plan. The middle shaft, h, drives the two lines c£ 
bobbin-and-fly frames, £, E, E, E, (see cross section) ; 
and short shafts, t, i, seen in the cross section o 
this floor, moved from the middle shaft, &, turning in 
gallows fixed to the ceihng, over the drawing and 
JBxk ftames, give motion to the latter two sets of 
machines. See C, D, in the cross section, plate 2. 

To drive the mules in the uppermost story, a hori- 
aontal shaft, k, (see longitudinal and cross sections, as 
well as ground plan,) runs through the middle line of 
the building, and receives motion from bevel-wheels 
placed on the main upright shaft, d, immediately 
beneath the ceiling of the uppermost story. From 
that horizontal shaft k, at every second mule, a slender 
upright shaft, t passing through both stories, is driven. 
(See both sections.) Upon these upright branch- 
shafts are pulleys in each story, one of which serves 
for two mules, standing back to back against each 
other. To the single mules at the ends of the rooms 
the motions are given by still slenderer upright shafts, 
which stand upon the head-stocks, and drive them by 
wheel-work, the steps (top bearings) of the shafts being 
fixed to In-ackets in the ceiling. 

In the attic> a horizontal shaft, m, m, runs length- 
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wise near the middle of the roof, and is driven by* 
wheel-work from the upright shaft : this shaft, m, 
gives motion to the warping-mills and dressing ma- 
chines. 

This cotton-mill having been recently erected, ac- 
cording to plans devised and executed by that very 
eminent engineer Mr. Fairbairn, of Manchester, may 
be justly reckoned a model of factory architecture. 
It was calculated for^ and will be mounted with^ 
eleven hundred power-looms, of which one hundred 
require steam-power equivalent to twenty-five horses 
to impel them, inclusive of the preparation and spin- 
ning operations competent to supply the looms with 
yam. A third steam engine will be added. 

Ten looms, with the requisite dressing, without 
spinning, are considered to be equivalent to one 
horse's power in a steam-engine. 

Steam-power equivalent to one horse will drive 
500 mule spindles, 
300 self- actor spindles, 

180 throstle spindles, of the common construc- 
tion, 
in which estimate the requisite preparation processes 
are included. 

In Mr. Orrell's mill there are 6,474 spin- spmdie». 
dies in each of the throstle-frame floors, 12,948 
And fourteen pairs of mules in each of the 

two mule floors — containing altogether 24,928 
Nineteen self-actors in the wing — con- 
taining 7,984 



Total yarn spindles • • . • 45,860 
One of the most compact and best-regulated mo- 
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dern factories^ on the small scale> which I visited in 
Lancashire^ consisted of the following system of ma* 
chines : — 

One willow^ one blowing machine, one lap machine^ 
capable, together, of cleaning and lapping 9,000 
pounds of cotton per week, if required. 

Twenty-one cards, breakers, and finishers, which 
carded 5,000 pounds of cotton every week of 69 hours* 
work, being about 240 pounds per card. 
3 drawing frames, of 3 heads each. 
3 coarse bobbin-and-fly frames. 
7 fine do. do. No stretcher mule. 

12 self-actor mules, of Sharp and Roberts's construc- 
tion, of 404 spindles each = 4,848 mule spindles. 
10 throstle frames, of 236 spindles each = 2,360 
spindles. 
7 dressing machines. 
236 power-looms. 
2 warping-miUs. 
300 winding spindles for winding the warp. 

The rovings have four hanks in the pound, and are 

spun into yarn No. 38, on the throstle, as well 

as the mule. 

One bobbin of the roving (compressed) lasts five 

days on the self-actors, and six days on the 

throstles. 

According to the estimate of Peile and Williams, of 

Manchester, 66 horses' power of a steam-engine are 

equivalent to 396 power-looms, including 16 dressing 

machines; the cloth being 36 inches wide upon the 

average ; and the yam varying in fineness from 12's 

to 40's, the mean being 26's. Here, the spinning and 

preparation not being included, the allowance of power 
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will appear to be high. The estimate gxvea abom 
MMigna ten looms, with the requisite dressing, to one 
horse ; but the latter assigns no more than six. 

For the foUowing experimental results, can^uUy 
made with an improved steam-engine indicator, upaa 
the principle of Mr. Watt*s constructioii^ I am inddsted 
to Mr. Bennet, an eminent engineer in Manchester. 
His mode of proceeding was to determine, first of all« 
the power exerted by the factory steam-engine when 
all the machines of the various floors were in action ; 
then to detach, or throw out of geer, each system of 
machines, and to note the diminution of force now 
exercised. Finally, when all the machines were dis- 
engaged, he determined the power requisite to move 
the engine itself, as well as the great geering wheels 
and shafts of the factory. 

He found at the factory of J. A. Beaver, Esq., in 
Manchester, that 

500 calico-looms (without dressing) took the power 

of 33 horses, which assigns 15 looms to one horse 

power. 

At Messrs. Birlie's factory, in Manchester, he found 

that 

1,060 spindles in 3 self-actor mules took 2.59 horses, 

being 417 spindles for one horse power; that 
3,%0 spindles in 11 self-actors took 8.33 horses, 

being 475 spindles, per horse power ^ 
1,080 spindles in 3 self-actors took 2 horses, being 
540 spindles, per horse. 
At Messrs. Clarke and Sons', in Manchester, that 
585 looms for weaving fustians of, various breadths 
took 54 horses* power, exclusive of dressing 
machines; being 11 looms to 1 horse. 
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At J. A. Beaver^s^ on anotlier occasion^ he fomid that 
l^SOO spindle, of Danforth's ooiistruction, took 31 
horses, being 57 spindles per horse power; and 
that in a second trial the power of 32 hoises 
WB8 required for the same effect; being 54 
Daaforth spindles per horse power. 
% An excellent engine of Messrs. Bolton and Watt^ 
hmng- tried by the indicator, afforded the following 
TVfndts: in a fectory : — 

A 60-horse boat-engine (made as for a 
steam-boat) took 14J horses' power to 
drive the engine with the shafts • . 14.5 
3 J blowing machines^ with their three fans 21.55 

10 dressing machines 10.25 

12 self-aetor mules, of 360 spindles each 

(720 spindles per horse power) . . 6.0O 
6 Danforth throstle frames, containing 
570 spindles (96 in each), being d3 
spindles to a horse power .... 6.20 
At BoUingtCHi, in a worsted-mill, he found that 

1064 spindles, including preparation, todt one 
horse power upon throstles. N.B. There is no 
carding in the long wool or worsted manu&tcture 
for Merinos. 
At ft*adford, in Yorkshire, he found that 

A 40-horse power boat-engine, of Bolton and Watt's^ 

drove 598 calico^looms, 
6 dressing machines (equivalent to dress warp for 

180 of the said looms), and 
1 mechanic's workshop, which took 2 horses' power. 
Other engineers estimate 200 conuncAi throstle 
apindles!, by tfaemselTes, to be equivalent to the powec 
of one hckrse. 
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The shafts which drive the cards revolve about 120 
times per minute, with a driving pulley of from 15 to 
17 inches in diameter. 

The shafts of the drawing, and the bobbin-and-fly 
frames, revolve from 160 to 200 times per minute^ 
with pulleys from 18 to 24 inches in diameter. 

The shafts of throstle frames in general turn at the 
rate of from 220 to 240 times per minute, with driving 
pulleys 18 inches in diameter, when they are spinning 
yam of from No. 35's to 40's. The shafts of mules 
revolve about 130 times per minute, with pulleys 16 
inches in diameter. 

The shafts of power looms revolve from 110 to 120 
times per minute, with pulleys 15 inches in diameter. 

The shafts of dressing machines revolve 60 times 
per minute, with pulleys 14 inches in diameter. 

Before quitting the generalities of the cotton manu- 
facture I may state the following facts, communicated 
also by Mr. Bennet : — 

A waggon-shaped boiler, well set, will evaporate 
12 cubic feet of water with 1 cwt. of coals; and a 
steam-boiler with winding flues will evaporate 17 
cubic feet with the same weight of fuel : 7^ pounds of 
coals to the former boiler are equivalent to a horse's 
power exerted for an hour, estimating that a horse 
can raise 33,000 pounds 1 foot high in a minute. 

The first cotton-mill upon the fire-proof plan was 
erected, 1 believe, by the Messrs. Strutt, at Belper, 
in the year 1797; that of Messrs. Phillips and Lee, at 
Manchester, in 1801 ; that of H. Houldsworth, Esq., of 
Glasgow, in 1802 ; and that of James Kennedy, at 
Manchester, in 1805 ; since which time all good fac- 
tories have been built fire-proof, like Mr. Orrell's. 
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The heating of the apartments of cotton-factories 
is effected by a due distribution of cast-iron pipes> 
of about seven or eight inches diameter, which are 
usually suspended a little way below the ceilings, 
traverse the rooms in their whole length, and are 
filled with steam from boilers exterior to the building. 
It has been ascertained that one cubic foot of boiler 
will heat fully more than two thousand cubic feet of 
space in a cotton-mill, and maintain it at the tempe* 
rature of about 75® Fahr. If we reckon twenty-five 
cubic feet contents of water in a waggon-shaped steam^^ 
boiler as equivalent to a horse's power, such a boiler 
would be capable of warming fifty thousand cubic feet 
of space ; and therefore a ten-horse steam-boiler will 
be able to heat five hundred thousand cubic feet of 
air, from the average temperature, 50° of our climate, 
up to 75°, or perhaps even to 80°, Fahr. 

It has been also ascertained that, in a well-built 
cotton-mill, one superficial foot of exterior surface of 
cast-iron steam-pipe will warm two hundred cubic feet 
of air. In common cases, for heating churches and 
public rooms, I believe that one-half of the above heat- 
ing surface will be found adequate to produce a suf- 
ficiently genial temperature in the air. The tempe- 
rature of the steam is supposed to be the same with 
that in Mr. Watt's low-pressure engines, only a few 
degrees above 212°, — ^the boiling point of water. 

The pipes must be freely slung, and left at liberty 
to expand and contract under the changes of tem- 
perature, having one end at least connected with a 
flexible pipe of copper or wrought iron, of a swan- 
neck shape. Through this pipe the water of - con* 
densation is allowed to run off. The pipes should, not 
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be hud in a horizontal direction, but bn,ye a suffid'ent 
ilope to ducfaarge the water. Tlie pi^s are cast 
from half an inch to three quarters thick in the netaL 
In practice the expansion of steam-pipes of cast mm 
may be taken at about cme-tenth of an inch in a 
length of ten feet, when they are heated from a litde 
above the freezing to the boiling point of water. The 
iq>per sur&ce of a horizontal steam-pipe is apt to 
become hotter than the bottom, if the water be allowed 
to stJLgnate in it ; the difference being oocasionaUy so 
great, as to cause a pipe ^xty feet long to be bent op 
two inches in the middle. 

In arranging the steam-pipes provision ought to be 
made not only for the discharge of the wat^r <if oon- 
densation, as above stated, but for the ready escape of 
the air; otherwise the steam will not eirter fieely. 
Even after the pipes are filled with steam, a little of 
it should be allowed to escape at same extreme orifice, 
to preveixt the re-aceunuilaticHi of air discharged from 
the water of the steam-boiler. In consequemoe of 
water being left in the pipes serious accidents may 
happen ; for^ the next ticoe the steam is admitted iirto 
them, tlie regularity of heating and expandan is im- 
peded, some part of the pipe may crack, oa* a violeol: 
explosicHi may take place, and the joints may be 
racked to a very considerable distance, every way, 
from the place of rupture, by the alternate expanskau 
and condensatioiis. The pipes should theref<Me be 
laid, S0 as to have the least possible declivity, in the 
direction of the motion of the steam. 

Form^ly, when drying-rooms in calico print inocfcs 
^pere heated by ircm stofes, <»" cockles, th«dr izmates 
were very unhealthy, and became emaciated; siaee 
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they have been heated by steaTn'-pipes the healAi of 
the people has become remarkably gobd^ and their 
appearanoe frequently Ueommg. 

The following analytical estimate exhibits th^ equip- 
ment and cost of two of the most recent and complete 
cotton factories in England. 

1st. Mr. Qrreirs mill, when mounted, as it will pre- 
sently be, with 1;100 power-looms and a thirpl steam- 
engine/ will have cost £85,000. It will contain the 
following system of machines. 

I. Cotton cleaning madiines : 

BflTOlutiOlU 

per nioynte. 

1. Two of Itillie'B great conical willows ; speed of 

ateaa pulley .-••.•. 359 

2. Five blowing or scutching machines . • .. . 1,600 

3. Five lapping .machines . • ^ . . • • • 1,600 

II. Preparation machineis: 

1. 168 carding engines . • ^ • • • • . 114 

2. Twenty-four drawing frames. 

SpUkUM. 

3. Twenty-four coarse bobbin-and-£y frames, con- 

taining 1,152 

4. Fifty fine bobfain-aad-fly or jack fittmes . • • 3,204 

III. Spinning machines : 

1. Seventy-eight throstle frames, containing 12,948«pindles, 

which are capable of producing 9,0001b8. of from 36*«to 
40*« in a week of 69 hours, being at the rate of 25 haalcs 
of 38*sper spindle in that time. 

Spindles. lbs. 

2. lifty-sizhand mules, containing 24,928, producing 18,000 
Nineteen strlf-actors, ,, 7,984, ,, 7,000 

32,912 25,000 

Total^spindles, 45,860 

3. Tie hand mules ^produoe 26 faaBhi of SO^i m 
The self«cter8 ^toAne^ 31^ ditto 4iM^ 
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4. Fhw winding nimchiiwi of 1 4^00 ipiadlei, which •le placed 

in the two uppennost roomi of the left wing. 

5. 1^100 pown4oomB, averaging each 5f pieces in 69 honxa* 

worl^ with a speed of 120 picks per minnte. In ano- 
ther factory, in Stockport, several of the same looms are 
workiog well at the rate of 130 picks per minute. 

6. Thiry-two dressing machines. 

For driving the whole of the above machines a 
power of 250 horses is required. 

The price of warp-yam 36's is • • • • 1 6)^ per lb« 
Ditto weft-yam ,, ••••14 ,, 

The cotton-wool ofthe warp costs • • • 11 ,, 
.Ditto ofthe weft costs • • . .0 9} ,, 

Hie prices now received for yam ready made up in 
packages for exportation are — 

For 30's twist or warp 1 6^ per lb. 

32s ,, 17,, 

36's ,, 18*,, 

38's ,, 1 9i „ 

40's ,, 1 10 ,, 

^ There is a great difference in the wages paid to 
spinners, according to the size of the mule, as will be 
more fuUy explained in Book IV. The general and 
most approved number of spindles in mules for 
spinning yams from 32's to 40's is from 400 to 500 ; 
and the price paid to the spinner is 3^d, per 100 
hanks. 

The cost of the above machines, of the best construc- 
tion, at Manchester, is' at present : 

£. «. 
The conical willow ••••••..•70 

The blowing machine •••70 

The lap machine ••••70 

Carding engine, unclothed • • 42 

Clothing (fumitare) of ditto 24 

Drawing frame •••••••••• 37 10 
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£. 9. d* 

Bobbin-and-fly frame (coane) • • 2 6 per spindle. 
Ditto (fine) • • • 1 11 10 ,, 

Hand mule •••••••049 ,, 

Self-actors, about • • • • • « 8 ^, 

Throstles 10 6 ,, 

The warp of a piece, thirty-six yards in length, of 
twenty-seven inch wide calico, for printing, made from 
36's, will take ahout four pounds four ounces of yam, 
and eight or nine ounces of flour for dressing it. 

In a great fustian factory at Manchester, each girl 
weaves at the power-looms fifty pounds of cloth per 
week ; in another factory of cajicoes, nearly the same 
weight ; in a third of finer goods, thirty-five pounds. 

Mr. Pairbaim has very recently erected a spinning 
and weaving factory, upon the most improved plan, for 
Messrs. Bailey, of Stayley Bridge, of which the fol- 
lowing is the estimated cost : — 

Buildings for containing the machinery « • « 30,000 
Engine-house, boiler-house, and gas-house • • • 3,000 
Two steam-engines, of 110 horse power each, with 

mill geering • 8,800 

Steam pipes for heating the mill, and gas pipes with 

gas apparatus ••••••••• 2,400 

40,000 mule spindles 11,500 

Preparation machines, including cotton cleaning and 

opening 12,000 

1,280 power-looms, with appurtenances • . • • 18,000 
Contingencies ••••••••••• 2,300 

Total cost of the factory • • • jE:88,000 
Or, probably, £90,000. 

An additional weaving shed is proposed, which will 
increase the looms to 1,480, and the outlay to £100,000. 
The power of these united steam-engines is conveyed 

VOL. I. P 
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from the rim ni the 'fly wheels which is a new plan of 
geering milli^ — one already tried by Mr. Fairbaim in 
another mill, and found to exceed his most sanguine 
expectations of steady impuhioti. ' Thus the fly wheel 
becomes, in fact, the ^ed,t spiir ^h^el, so as to serve 
the double purpose of regulaiing the' niotion of the 
engines, and transmitting the power to the mill shafts. 



• a 
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List of Patents for Improvements in Cotton-Spinning^ ^c, 
from January 1800, to March 1836, both inclusive. 



Name. 



WaTd»J. S. • . 
Wood, J, • • 
Johnson, Thomas 



Wood, J* • • • • 

Heppenstall, John • , 

Johnson, Thomas • • 

Huddart, Joseph . • 
Margrave, Thomas • 

Dandonald, Earl of . . 
Clark and Bugby • • 
Robertson, Matthew . 
Thomson, Archibald • 
Ditto ditto . . 

Williams, Samuel • • 
Layboum and Milboum 
Bradbury, John Leigh • 
Dumbell, John • . • 
Harkey, Musgraye and) 
Farmery . . • •/ 
Thomson, Archibald 
Stead, John • • • • 
Rutt, Tretton, and Webb 
Varley, Richard . . • 

Rutt, Tretton, and Webb 
Craofield, Thomas • • 

Dyer, J. C 

Dyer, Joseph C. • • 
Rayner, Joseph . 
Courtauld, George . • 

Dyer, J. C 

W ood, John • • • . 
Palmer, William • . 
Wood and Wordsworth • 
Bzadbury, John Leigh • 



Date. 



Dec. 30,1800 
June 14, 1803 
Feb. 28, 1803 

Jan. 10,1804 
June 2, 1804 
June 2, 1804 
Sept 21, 1804 
Dec. 19, 1804 

Nov. 19, 1805 
June 19, 1806 
Oct. 30, 1806 
Feb. 20, 1807 
April 2, 1807 
April 8, 1807 
Dec. 9, 1807 
Dec. 24, 1807 
Aug. 25, 1808 

Nov. 8,1808 

Feb. 7.1809 
Feb. 9, 1809 
Nov. 21, 1809 
July 7,1810 

Oct. 8, 1810 
May 7, 1811 
Oct 30,1811 
Nov. 1,1813 
Jan. 1, 1813 
Aug. 4, 1814 
Dec. 15, 1814 
Feb. 4,1815 
April 4, 1815 
March2, 1816 
March 9, 1816 



Doubling 

Spinning anct reeling 

Preparing; dressing cotton- 
ways 

Spinning 

Spinning and twisting 

Dresfing 

Manufacturing and spinning 

Throwing ; spinning ; dott> 
hiifig and twisting 

Spinning 

Ditto. 

Combining machinery 

Spinning 

Ditto . 

Ditto. 

RoTi9g 

Spinning 

Flax-spinning 

(Roving; slubbing and spin- 
\ nin^ ;, twisting & doubUng 

Spinmng 

Making cards for carding 

DittQ . 

Roving; spinnmg; doubling 

and tif isting 
Making cards 
Spinping and roving 
Cards 

Spinning hemp 
Roving ^ad spinning 
Spindle 
Cards 

Preparing ajad spinning 
Twiqi;ing 
Spinning 
DittQ , , 

p2 
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XIST OF PATENTS, 



Name. 



Date. 



Welch; John • • 
SimpsoD} Wm. Henry 
Hall, Samuel 
Whitham, George 
Homfray, Thomas 
Eaton, William . 
Main, Joseph « 
White, James • 
Chell,?. . . , 
Grighton, Wm. . 
Hall, Samuel . 
Taylor, Joseph • 
Green, John • 
Leach, T*homa8 • 
Donkin, Bryan • 
Gimson, T. F. • 
Buchanan, Archibald 
Boot, Jarvis 
Heathcoat, John 
Bradbury, John Leigh • 

Jefferies & Drakeford • 
Price, John . • • • 

Chell,P 

Bodmer, John George • 

Hirst, William • • • 
Andrew, Tarlton, and 

Shepley . . 
Booth and Bailey 






Badnall, Richard • • 

Roberts, Richard • • 
De Jongh, Maurice . • 
Smith, John Frederick • 

Hirst, Wm. and Henry 
Hurst and Carter • 

Dyer, J. C 

Brooke and Hardgrave • 
Kay, James . • . • 
Lamb and Suttill • • 

Edmonds, Ezekiel • « 



Aug. 

July 

Nov. 

April 

May 

June 

Jan. 

July 

Feb. 

Mar. 

April 

April 

June 

Aug. 

Sept. 

Nov. 

Dec. 

Dec. 

Mar. 

July 



3, 1816 

10, 1817 

3, 1817 

8, 1818 

28, 1818 
18, 1818 
15, 1820 
11, 1820 
18, 1823 
18, 1823 
18. 1823 

29, 1823 
26, 1823 
18, 1823 
11,1823 

6, 1823 
4,1823 

13. 1823 

20. 1824 
3, 1824 



July 29, 1824 
Aug. 5,1824 
Oct. 14. 1824 
Oct. 14, 1824 

Jan. 11, 1825 

Jan. 11,1825 
Jan. 13, 1825 

Feb. 10,1825 

Mar. 29, 1825 
Mar. 29, 1825 
June 21, 1825 

July 16,1825 
July 16,1825 
July 16, 1825 
July 26, 1825 
July 26, 1825 
Nov. 17, 1825 

Dec 3, 1825 



Making roUe rs 

Spinning 

Singeing 

Grinding & dressing spindles 

Bobbins 

Roving; spinning 

Preparing; spinning 

Ditto 

Drawings roving ; spinning 

Canling cylinders 

Singeing- 

Spinning; doubliug ; throwing 

Roving ; -spinning ; twisting 

Spinamg and doubling 

Singeing 

Twisting; doubling 

Carding' ' 

Singeing 

Spinning 

Twisting; spinning; throw- 
ing 

Swift 

Spinning 

Drawing; roving; spinning 

Cleaning ; cardmg ; draw- 
ing ; roving ; spinning 

Slubbing; spmning 

Throstle 

Spinning; doubling; throw- 
ing 

Winding ; doubling ; spin- 
ning 

Spinning 

Preparing; spinning 

Drawing ; roving ; spinning; 
doubling 

Scribbling; carding 

Mules and billies 

Winding 

Scribbling; carding 

Spinning; preparing 

Preparing ; drawing ; roving ; 
spinning 

Scribbling; carding 
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Name. 



Dyer, J. C. . • « 
Houlds worth, Henry- 
Smith, John Frederick 
Goulding, John . • 

MoUneuz, Francis • 

Baylifie, Edward . 

l>e Joogh, Maurice • 

Heisch, Philip • . 

Whitaker, James • 

Daniel!^ J. C. « * 

Dexter, Lambert • 

Church, William • 

De Jongh • • « 

Ford, John • • • 
Sharp, William • • 
Rhodes, Joseph . • 
Lee, George William 
Brooks, Charles • 
Hutchison, John • 
Lane, William • • 
Molineuz and Bundy 
Sands, Thomas . • 
Needham, William • 
Wood, Charles • • 
Potter, John and James 
Knowles, Thomas • 
Lambert, Samuel • 
Milne, John • • . 
Lang, James • • 

Bates, Joshua • • 
Selden, David • » 
Qote, Henry • 
Jellicorse, John • 
Shaukland, Alex. Beattie 
Montgomery, Robert 
Bolton, Hugh . • 
Wordsworth, Joshua 
Jones, James • 
Newton, William • 
Howard, John • • 
Robertson, John • 
Travis, John, jun. • 



Date. 



Dec. 9, 1825 
Jan. 16,1826 
Jan. 19,1826 
May 2, 1826 

May 23, 1826 
July 14,18-26 
Dec 18,1826 
Feb. 20, 1827 
April 24, 1827 
June 8, 1827 
June 16, 1827 
July 13. 1827 
Dec. 4,1827 

May 13, 1828 
Aug. 19, 1828 
Sept. 18, 1828 
May 2, 1829 
June 4, 1829 
July 30, 1829 
Aug. 5,1830 
Sept. 21, 1830 
Nov. 18, 1830 
Dec. 13, 1830 
Mar. 11,1831 
Mar. 21,1831 
May 23, 1831 
June 2, 1831 
July 13, 1831 
Sept. 2-1, 1831 



Oct. 

Nov. 

Dec 

Jan. 

April 

April 

June 

July 

May 

July 

Sept. 

Sfpt. 

Nov. 



27', 1831 
22, 1831 

22. 1831 
28, 1832 

13. 1832 
26, 1832 

5, 1832 
26, 1832 
25, 1833 
11, 1833 

21. 1833 
21, 1833 

1, 1833 



Wire cacds 

Roving 

Drawing ; rqving ; spinning 

Carding; slubbiug; roving; 

spinning , 
Spinning; twisting; roving 
Drawing; roving; spinning 
Roving; spinning; twisting 
Spinning. 

Carding; slubbing; spinning 
Wire, cards 
Spinning 
Ditto 
Ditto ; doubling ; twisting *, 

roving 
Carding ; roving ; spinning 
Spinning; roving 
Ditto; twisting 
Spinning 
Ditto 
Ditto 

Roving frames 
Roving; spinning; twisting 
Spinning 

Spinning ; doubling ; twisting 
Ditto 

Ditto; twistinp; 
Mules, self-acting 
Throstle; spindles 
Roving 
Spreading ; drawing ; toving ; 

spinning 
Roving; twisting ; spinning 
Carding; slubbing 
Throstle; frames 
Spinning 
Ditto 
Ditto 
Carding 

Drawing; roving; spinning 
Roving ; spinning ; doubling 
Roving 
Ditto 

Ditto; spinning 
Spinning 
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LIST or PATENTS. 



Name. 



Date. 



I 



Swaitj Petef • • • 
Dobaon, SuteUff, and 

TlmifaU . • 
Saithy Janea 
Ditto ■ . • • 
Walton, Jamea . 
SunpaoD, Bidiaid 
BiidioD, ThomaaR. 
WiUoD, Charleg 
Hinina. WiUiam 
Wnght, Peter . 
Slater, Jamea 
Sharp and Boberta 
McGregor, Malcolm 
Jonea, James 
Da Bergiie,Chailea 
Fairbaim, Peter 
Whitworth, Jotepli 
Bodmer, John Geoige 
Kean, James » 
Dyer and Smith 
Faolker, Samuel 
Barber, Richard 
Horafall and Kenyon 
Houldmrorth, John 
Hyde, John • . 
Champion . • 
Ramabottom • 
Aahworth ft Greenongh 



Not. 9, 1833 



Feb. 6, 
Feb. 20, 
Feb. 27, 
Mar. 27, 
June 3, 
June 10, 
June 17, 
July 7, 
July 17, 
Aug. 23, 
Oct. 8, 
Oct. 20, 
Oct. 20, 
Nov. 15, 
Dec. 23, 
April 14, 
May 27, 
July 3, 
July 17, 
Aug. 6, 
Oct 22, 

Dec. 9, 

Dec. 31, 

Jan. 6, 

Jan. 6, 

Feb. 5, 



1834 
1834 
1834 
1834 
1834 
1834 
1834 
1834 
1834 
1834 
1834 
1834 
1834 
1834 
1834 
1835 
1835 
1835 
1835 
1835 
1835 
1835 
1835 
1835 
1836 
1836 
1836 



Mule-apinning 

Roving^; apinning 

Preparing; spinning 

Caiding 

Carda 

Roving; alubbing 

Drying cotton 

Spinning 

Roving 

Spinning; twisting 

Bleaching 

Spinning and doobling 

Slubbing ; roving ; spiniiing 

Roving; spinning; doubling 

Spinning; twisting 

Preparing; slivering; roving 

Spinning; doubling 

Preparing; roving; apiniUBg 

Throstle; flyer 

Winding 

Carding 

Reela 

Carding 

Drawing; slabbing 

Carding 

Spinning; twisting ; doubling 

Roving ; spinning ; doubling 

Preparing; apinning 



Nbwtom and Bkrrt, 

Office for PaimiB, 
66, Chancery Lane, London, 



NOTES. 



Note A.— p, 9. 

The commentaries of schoohnen upon the nollees of 
natural history and the arts which occur in the clamcs, are 
often no less anrasing from their ignorance than th^ do^ 
matism. Virgil has in particular solEMred severely at their 
hands, notwithstanding their pretended rev^ence for his 
ieu'ning. He is universally allowed to be the most exact 
of ancient authors in describing the productions of nature 
and in selecting epithets appropriate to their qualities ; for 
he was a proficient in all the philosophy of his age» 
Addison says» '* We receive more strong and lively ideas 
of things from his words than we could have done from the 
objects themselves." His language is so graphic as to lead 
another critic to say, *^ that he found out living words.** 
Of all literary compositions, ancient, or modern, his Geor- 
gics are reckoned to be the most highly finished, displaying 
a vividness of conception, a regularity of thought, a felicity 
of diction, an accuracy and extent of information^ which 
could have resulted only from the deepest study, animated 
by the brightest genias. Virgil was peculiarly conversant 
with the appearances, properties, and geography of the 
animal and vegetable tribes. His description of the cotton 
plant in the couplet quoted in the text is no less picturesque 
than philosophical, including also two of its most remark- 
able localities, — Ethiopia, and the country of the Seres, or 
Bochyra. How strangely has the learned Warton travestied 
the original in the fisllowing doggrel rhyme : -— 

^< From JSthiop's woods, wheie wooHf iemifts ingflMi, 
How Syrians comb the vegsUble issce !" 
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Woolly leaves, and the Syrians combing the woods of 
Ethiopia ! What a pity he had not gone to school with 
Mrs* Malaprop and become acquainted with the contagious 
places. It was the Seres of whom Virgil speaks, an Indian 
people far enough from Syria » who were famous then, as 
they are now, for the growth and manufacture of cotton. 

Martyn, in his learned edition of Virgil, Oxford, 1829, 
thus comments upon the line '' Velleraque ut foliis depec- 
tant tenuia Seres.'' 

" The Seres were a people of India who furnished the 
other parts of the world with silk ; the ancients were gene- 
rally ignorant of the manner in which it was spun by the 
silkworm, and imagined that it was a sort of down ga- 
thered from the trees." 

There is no evidence that the Seres supplied the world 
with silk, though there is, that they supplied it with muslin 
robes. But who that ever saw a silk cocoon enclosed in 
its entangled net-work of floss, would think of combing it 
out, or would charge Virgil with the folly of applying the 
word depectant to it ; whereas to the fleece of cotton-wool, 
waving tress-like from its opened pods, the term depectant 
is most appropriate. The phrase, tenuia velleray or deli- 
cate fleece, also corresponds to the character of cotton-wool 
as known to the Romans, and as described by Pliny, but 
is quite inapplicable to the silkworms' coils. The poet 
and the naturalist probably derived their knowledge of 
cotton plants from the same source — ambassadors and 
other distinguished travellers who came to Rome from 
Eastern Asia. 

Note B.— -p. 189. 

For the following important document I am indebted 
to James Cosmo Melville, Esq., the accomplished Secre- 
tary of the East India Company : — 
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Staiemeni of the Quantity of Cotton Yam imported from 
India in each Year from 1700 to 1760. 



1700) 
1701 


The General Books for tEese 

• • 


1731 . , 


Ibv. 
. 20,496 


1702 


years are missing. 


1732 . . 


, 46,405 


1703 


• « . 114,100 lbs. 


1733 • , 


. 70,976 


1704 




» < 


, 72,938 


1734 . , 


, 5,924 


1705 




1 • 


► 39,155 


1735 . . 


. 91,394 


1706 




> 1 


, 48,120 


1736 . , 


» 40^274 


1707 




> i 


. 219,879 


1737 . , 


r 2,083 


17081 


The General Books for these years 


1738 . , 


, 3,024 


1709 


do not particularize the goods im- 


1739 . . 


► 8,445 


1710 


ported; the Subsidiary Books, 


1740 . , 


, 3,339 


1711 


from which the information could 


1741 . • 


. 20,055 


1712 


be supplied; are missing. 


1742 . . 


. 11,366 


1713 


. . . 135,546 lbs. 


1743 . . , 


, 9,904 


1714 






. 12,768 


1744 • , , 


. 14,593 


1715 






nil 


1745 . , 


nil 


1716 






nil 


1746 . , 


nil 


1717 






nil 


1747 . , 


nil 


1718 






37,714 


. 1748 . 


nil 


1719 






nU 


1749 . . , 


nil 


1720 






, 21 ,350 


1750 . , 


. 14,112 


1721 






. 50,624 


1751 . . , 


. 4,704 


1722 






. 10,800 


1752 . , 


336 


1723 






. 24,025 


1753 . . . , 


nil 


1724 






r 21,588 


1754 . . 


nil 


1725 






. » 5,809 


1755 . . , 


. 37,632 


1726 






» .54,300 


1756 . . . , 


, 6,061 


1727 






. 27,254 


. 1757 . . 


. 4,357 


1728 






. 11,424 


1758 . . . 


. 12,869 


1729 






» .18,816 


1759 . . . , 


. 4,390 


1730 






, 32,351 

* • • 


1760 . . . 


. 2,814 



East India House, March 23, 1836. ' * 

The above Table shows that during^ [the early part 
of the last century the cotton yarn imported from 
Hindostan bore a very considerable relation to the whole 
cotton wool imported into Great -Britatn. • Thus in 1710 
the total importation of cotton wool VvaS 715,008 lbs. 
while in 1707 that of Indian yarn waa 219379 lbs, and 
in 17 Id,. 185,646 lbs.* The quantities* of yarn imported 
by the Company seem to have su^er^d ^xti^&of'dinary vicis- 

p5 



3S8 



NOTBS. 



•Ivdct iH aoeordfttft with the itgiilar coime of the home 
manufactmcB into wbieh tiiey entered. li is reasonable, 
therefore^ to infer that there must have been in the inter- 
vals very large importations of these yams through the 
contraband traders, who are known to have supplied the 
fkuropean. markets, to a great exte»i, wkh tbe highly prized 
and then inimitable muslins and calicoes of the Eastera 
world. 

Average Price af Cotton Yarn per lb. ^ from 1700 to 1760, 
. oi sold by the East India Company. 

9, d» 



1700 to 1705 

1706 . 

1707 . 

1708 to 1728 

1729 . 

1730 . 

1731 . 

1732 • 

1733 . , 

1734 . . 

1735 . 

1736 . 

1737 . 

1738 . 

1739 . 

1740 . . 

1741 . 

1742 . 

1743 . 

1744 . 

1745 . 

1746 to 1748 

1749 • 

1750 • 

1751 • 

1752 . 

1753 . 

1754 • 

1755 « 

1756 . 

1757 . 

1758 •. 

1759 . 
17«e . 



2 2| 
1 Hi 



I No paxliciiUn of these yean caa 
\ be given. 



Ditto, 



ditto. 



Some few bales sold at 8 

Ditto 8 

Ditto 21 

None 6<dd. 

Some few bales sold at 17 

Ditto • • • • « 14 

Ditto 12 

Ditto ..... 8 

None sold. 



Ditto. 



Ditto. 



Some few bales sold at 

Ditto 

Ditto . • • • • 
NoBO sold. 



15 

15 
14 



1 
8 

2 

2 
7 

8 
1 










•£i«ii 
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For the above Table I am also indebted to the courtesy 
of James C. Melville, Esq. The duty, as would appear 
from the following letter of J. D. Hume, Esq., Secretary 
of the Board of Trade, was about ij^d. per lb. 

15, Russell Square, April 3, 1836. 

Dear Sir,— I have looked back to some old Custom- 
house books, and see that in 1757 the duties on cotton 
yarn were, — East Indian, the pound 4 Jf/. and a very small 
fraction, and all other yam a fraction under Sd. the pound. 
The fractions arose from the gross duty being formed of 
various rates, and also various per-centages, additions upon 
some of these rates, — so that scarcely any gross duty on 
any article conformed to our coinage. 

As the duty above given is quoted from a book published 
in 1757, 1 cannot say how long it had stood at that amount; 
and considering that, previous to Mr.Pitt's first consolidation 
in 1787, the sums payable were always composed of nu* 
merous duties, added from time to time to some ancient 
first duty, it would be hardly possible at this day to trace 
them back so as to find how they stood at still earlier 
periods. / should have thought that the East India House 
must have had records of their imports and payments, so 
as to have cleared up the question by reference to actual 
transactions, I am, dear sir. 

Yours very truly. 

Dr. Ure. J. D. Hume. 
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APPENDIX. 



Mills and Factories in which the Machinery is worked by Mechanical 
in the Northern half of Ireland (North of the county of Dublin), in the 
moreland, and the North-east angle of Yorkshire, being the district assigned 



Counties. 




Manu&ctare. 




Cotton. 


Wool. 


Flax. 


Silk. 


Total. 




Lanark 

Renfrew . • 

Ayr 

Bute 

Dumbarton 

Stirling 

Clackmannan 

Linlithgow •••••• 

Edinburfirh. •••••• 


74 
41 
1 
2 
4 
4 

• a 
I 


2 

2 

21 

• • 

1 

6 

17 

2 


• ■ 
2 

i 

3 

46 

80 

14 

9 

4 


f4 


i 


78 

49 

22 

2 

5 

10 

17 

4 

3 

47 

80 

18 

10 

14 

11 

12 

3 

1 

1 




Fife 




1 




Forfar •••••••• 






Perth 

Kincardine. •••••• 


1 


6 
11 
12 

2 

• . 
1 




Aberdeen ..••••• 
Selkirk 


4 




Koxburirh ••••... 






Dumfries • . 

Kirkcudbright 

VVififton 


1 
1 




Antrim • • • 

Derry . • 

Down 

Armagh 

Meath 






134 


86 


159 


6 


388 




10 
1 
3 

1 


# • 


11 

• • 
1 
5 
1 

• . 


• • 

• • 

• • 
• » 

• • 


21 
1 
4 
6 
1 
1 




Mayo • 

Cnmberland •••'••• 
Northumberland • • • • • 
Durham »•..,.. 


1 






16 


• • 


18 


• . 


34 




12 

• • 


12 
3 
5 

1 


}7 
3 
6 

• • 
3 


• • 

1 

• • 


31 

6 

11 

1 
3 




Westmoreland , 






Yorkshire*. ••*••• 














« 


12 


21 


19 


• . 


52 





* "So Retnrn from a Mill ne^ Gisboroogh. 
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Poirer, engaged in the Manufacture of Cotton, &c. in the whole of Scotland^ 
counties of Cumberland^ Northumberland, and Durham, a part of West- 
to Leonard Horner, Esq., Inspector of Factories, as reported in July, 1834. 





MoTiDg Power. 


Total of Persons 
employed in the 
Factories. 


Of whom, of Thirteen 


Of whom 
under Thirteen Years. 




Steam. 


Water. 


1 


and under Eighteen Years. 




Total 
of 


Totel 
of 


Male. 


Female. 


Total. 


Male. 


Female. 


Total. 




Horses. 


Horses. 


& 














\ 


2,394 


520 


2,914 


17,949 


1,345 


3,702 


5,047 


756 


895 


1,651 




550 


650 


1,200 


7,615 


722 


1,759 


2,481 


304 


706 


1,010 




146 


365 


511 


1,271 


91 


147 


238 


111 


150 


261 




10 


60 


70 


499 


65 


110 


175 


30 


57 


87 




90 


244 


334 


1,339 


163 


227 


390 


89 


116 


205 




48 


479 


527 


1,615 


151 


306 


457 


148 


206 


354 




• • 


154 


154 


540 


100 


51 


151 


28 


49 


77 




32 


45 


77 


153 


17 


28 


45 


19 


23 


42 




48 


36 


84 


360 


15 


90 


105 


7 


32 


39 




355 


389 


744 


2,669 


126 


6i0 


736 


79 


220 


299 




1,166 


315 


1,481 


5,701 


405 


1,174 


1,579 


471 


470 


941 




• » 


432 


432 


1,457 


136 


281 


417 


137 


114 


251 




• • 


67 


67 


174 


11 


34 


45 


.3 


9 


12 




473 


598 


1,071 


4,363 


3J5 


1,216 


1,531 


263 


523 


786 




• • 


161 


161 


258 


56 


8 


64 


38 


26 


64 




• • 


189 


189 


545 


58 


131 


189 


49 


65 


114 




18 


86 


104 


199 


18 


32 


50 


15 


15 


30 




• • 


20 


20 


92 


• • 


15 


15 


3 


• • 


3 




• • 


12 


12 


26 


5 


1 


6 


2 


• • 


2 




5,330 


4,822 


10,152 


46,825 


3,799 


9,922 


13,721 


2,552 


3,676 


6,228 




642 


275 


917 


3,887 


358 


1,075 


1,433 


114 


181 


291 




• • 


15 


15 


82 


11 


29 


40 


2 


2 


4 




91 


86 


177 


710 


115 


134 


249 


36 


33 


69 




I" 


126 


126 


574 


39 


165 


204 


17 


37 


54 




• • 


36 


36 


107 


2 


33 


35 


1 


4 


5 




• • 


9 


9 


35 


• • 


4 


4 


• • 


. • 


• • 




733 


547 


1,280 


5,395 


525 


1,440 


1,965 


170 


257 


427 




136 


270 


406 


2,147 


227 


479 


7(74 


97 


83 


180 




76 


54 


130 


387 


26 


67 


93 


7 


43 


50 




214 


102 


ZV) 


1,277 


55 


220 


275 


79 


72 


151 




• • 


7 


7 


17 


• • 


1 


1 


6 


• • 


6 


^ 


36 


• • 


36 


132 


11 


35 


46 


18 


13 


31 




462 


438 


895 


3,960 


319 


800 


1,119 


207 


211 


418 
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BSPORT OP DR. KAY OF MANCHESTER TO THE COMMISSIONERS 
UNDER THE POOR LAW AMENDMENT ACT, SSd JULY 183& 

Quantity of Steam Power recently ''elected, but not supplied with 
Hands, or which is ordered and will be in Operation in a Tear and 
a Half or Two Years, in the C!otton District of Lancashire and its 
immediate Vicinity. 



MOetDisUnt 

from 
Mancheiter 

to 
Town, &C. 



6 

8 

7 
20 

5 
11 

8 
12 
14 

6 
18 
10 
12 
13 
20 

9 
17 
25 
26 
20 
30 
30 
12 
20 
20 
20 
17 



Name of Town, Townihip.or Parish, 

which fonn the 

Centre of the District so called. 



Township of Hyde • . . 
Ashton and Dukinfield . • 
Stayley Bridge • * . • 
Saddleworth (Greenfield) • 

Stockport • 

Rochdale (district) • • • 
Heywood ••••.. 
Spotland •••.•• 
Bagslate .»•••• 

Birch 

AccringtoB . • • • • 
Bolton (district) • • • • 
Leigh ••..••. 
Horwich •••••• 

Wigan 

Bury 

Haslingden . . . • . 

Burnley • 

Bacup (district) . • . • 

Todmorden 

Colne 

Preston 

Lonedendale, near Mottram 

Blacliburn 

Chorley 

Bollington, near Macclesfield 
O1o8sop-dale . . • . . 
Manchester ..... 
Oidham ..•••. 

* 

Total Horse Power 



Number of 

Pirms 
to which the 

Power is 
to be supplied. 



9 
8 
9 
1 

17 

16 
3 
1 
1 
1 
1 

19 
2 
2 
6 
4 
2 
7 
8 
7 
3 

10 
4 
4 
1 
1 
7 

12 
3 



Number 

of 

Horse Power. 



486 

640 

606 

60 

936 

660 

78 

50 

60 

10 

50 

755 

50 

175 

325 

120 

70 

241 

196 

285 

100 

422 

70 

280 

60 

80 

187 

395 

60 



7,507 






From the preceding Table it appears that 7,507 horses' 
power will he erecteji, and, if possible, brought into opera- 
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tion in the cotton district of Lancashire in the course of 
the next two years. One only doubt affects the limit of 
the period when this power will be in full operation, and 
this arises from the difficulty of supplying, in that time, 
even with the utmost exertion of every mechanist in the 
trade, the machinery which this prodigious force is intended 
to move. The impossibility of accomplishing this will, in 
the opinion of some of the most experienced manufacturers, 
delay the period when this vast accession to the trade will 
be in full employ. 

Within whatever period this power is brought into 
complete activity, (calculating on an extensive average of 
mills in different departments of the trade,) six *'mill 
hands" at least will be required for every horse-power, or 
the introduction of this power presupposes the employment 
of 45,042 ^* mill hands ;" and if we take into account the 
unemployed members of the families of '' mill hands,'' as 
well as ' mechanics, labourers, handicraftsmen, warehouse- 
men, dyers, calenderers, finishers, shopkeepers, &c. &c. &c., 
in fact the whole population necessary to complete the 
social fabric of which these 45,042 " mill hands " will form 
a part, we must add an equal number. 

This steam power will, therefore, place in immediate 
relation with itself a population of 90,084. 

The outlay in buildings and machinery necessary to 
bring this horse-power into operation may be safely esti- 
mated at £500 per horse-power, without taking into ac- 
count the capital necessarily employed in trading transac- 
tions in connexion with the power ; or, in other words, the 
erection of this power presupposes an outlay of .^3,753,500 
in buildings and machinery, and which outlay we have 
shown will occur in the cotton district of Lancashire within 
two years. 
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